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THE EFFICIENCY OF THE STEAM TUEBINE. 

The communication from the Hon. Chanes A. Par- 
sons, which we publish in our correspondence columns, 
will be read with great interest by every one that is 
interested in the development of the steam turbine, 
whose performance in the closing years of the nine- 
teenth century affords reason to believe that it is to 
be the steam motor of the twentieth. We would draw 
particular attention to the economy shown in the 
two l,UOO-kilowatt turbine plants at Elberfeld, Ger- 
many, where the trial tests revealed a steam con- 
sumption of 11.9 pounds per indicated horse power per 
hour. In this connection mention may be made of 
the comparative test carried out recently of the Par- 
sons turbines installed in the works of the Westing- 
house Air-Brake Company, where the old reciprocating 
steam engine plant and the new turbine plant were 
each run for a week, careful measurements being made 
of fuel and water. During the day the saving in coal 
snown by the turbines averaged 35.7 per cent, and the 
saving in feed "water 29.8 per cent, the economy being 
in great measure due to the turbines, and in part to 
the electrical transmission. 

The paper read by Prof. Thurston, at the recent 
annual meeting of the American Society of Mechanical 
Engineers, on the steam turbine, is at once an emphatic 
tribute to the excellent work which has already been 
accomplished by the steam turbine, and a prediction of 
its fature triumph. The author's opinion of this form 
of motor, considered as a prime mover. Is evidently 
summed up in the title of the paper: "The Steam 
Engine of Maximum Simplicity and of Highest Ther- 
mal Efficiency." 

It is not possible to give here any extended review 
of this valuable article, which is published in the 
current issue of the Sii'Im.k.ment. and it will be suf- 
ficient to summarize the results of the tests and give 
the final conclusions. In the test of a Parsons com- 
poun<i. turbine made by Prof. Ewing in August, 1892, 
the consumption when making use of superheated 
stearii and a Jet condenser fell to about 16 pounds per 
indicated horse power per hour. Recent trials with 
tne Parsons turbine constructed by the Westinghouse 
Machine Company, of this country, give the following 
economy of steam, the steam being practically dry dur- 
ing the trials. At full load; 16.4 pounds of steam were 
consumed per electric horse power per hour; at % 
load, 17 pounds; at i/o load, 18.2 pounds; and at % 
load, 22 pounds of steam per electrical horse power 
per hour. Regaining these remarkable results. Prof. 
Thurston says: '■ It will be particularly interesting to 
observe that the loss of efficiency with decreasing 
loads is less marked than with the common forms, of 
engine." Prom a table published by the Continental 
European representatives of the De Laval Steam Tur- 
bine Society, showing the consumption of dry steam, 
we gather that the consumption in a condensing 
De Laval turbine varied from 34.8 pounds in a 3- 
horse power engine to 15.8 pounds per horse power per 
hour in a 300-horse power engine. In tests of the 
De Laval turbine reported by Prof. Goss, the lowest 
result obtained with 10.33 brake horse power was 
47.8 pounds of steam per brake horse power per hour. 
'1 he tests of a 50 horse power De Laval turbine by 
Prof. Cederblom at Stockholm showed a consumption 
of 19.7 pounds of steam per horse power per hour at 
the brake. In this connection Prof. Thurston draws 
attention to the fact that the gain in economy pro- 
gresses in the steam turbine with increasing loads up 
to the limit of the power of the machine, in which 
respect it departs markedly from the case of the com- 
mon fprms of engine. The Curtis steam turbine Is 
reported as having given a performance with 130 
pounds steam pressure, and 28 inches of vacuum, of 24 
to 27 pounds of steam per brake horse power per hour. 

The conclusions of the paper are: 

First: The steam turbine thermodynamica'Uy ap- 
proximates in its real form more closely to the ideal 
than-d<»& any other type of .heat motor. Its cycUi lacks 
only the introduction of the Carnot compression. 

Second: It is entirely free from that waste which, 
in the real steam engine of common type, constitutes 
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usually, if not invariably, the most important of its 
extra thermodynamic losses. 

Third: It is peculiarly well fitted for use with chose 
very high steam pressures as we now regard them, 
which must ultimately be resorted to by the engineer 
in his endeavor to improve the efficiency of heat 
engines. 

Fourth: It is limited in speed of rotation only by 
the strength of its materials of construction. 

Fifth: It is especially suitable for use with super- 
heated steam, it having no rubbing parts on which 
lubrication may be difficult, and the limit of super- 
heating being found only at that point at which in- 
creased temperature of metal produces an objection- 
able amount of reduction of tenacity. The limit of 
superheat is fixed with this machine at the boiler 
itself. 

Sixth: Friction is peculiarly active for evil in this 
motor, and it must be guarded against by using small 
diameters of journal, by freedom from contact of part 
with part, by the minimizing of fiuid friction by the 
use of superheated steam, and by the removal, as far 
as practicable, of the atmosphere, air, or vapor from 
about the revolving wheel. 

Seventh: The wastes of the steam turbine are all 
extra thermodynamic, with the exception of the loss 
due to the absence of adiabatic recompression. They 
consist of (a; journal friction, which is made a mini- 
mum by the use of fiooded bearings and a light un- 
guent; (b) fluid . friction between the disk and the 
leakage of steam or suspended moisture in the jet, 
which may be made a minimum by superheating; and 
fluid friction between ihe disk and its inclosing atmos- 
phere of vapor,, which may be minimized by the em- 
ployment of a good condenser; (c) loss of heat and of 
steam by leakage which may be reduced to a minimum 
by durable material, fine workmanship and close fits; 
(d) waste by incomplete expansion; and finally (e) 
thermodynamicwaste by failure to secure complete adi- 
abatic recompression of the fluid — a peculiarly difficult 
matter in steam turbines, since it probably involves the 
employment of a separate vapor-compression pump, 
and an amount of added work and cost which may 
introduce losses more than compensating its gains. 
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THE SHIP-SUBSIDY BILL. 

There are some questions of great national import- 
ance whi'ch, because of their complexity and the many 
side issues which attach to them, are peculiarly liable 
both to misunderstanding and misrepresentation. To 
this class belongs the ship-subsidy bill, a measure 
which has been defined and explained by its friends 
with a clearness of definition, and an honesty of pur- 
pose, that are only equaled by the misrepresentation 
(much of which we are willing to believe is quite un- 
intentional) with which it has been clouded by its 
enemies. 

The confusion of ideas regarding the present state of 
our shipping iittarests is due largely to the fact that, 
in much of the vgrjtten and spoken discussion of the 
svibject, there has been no distinction made between 
those shipping interests which are protected and those 
which are not. To avoid such confusion, we will ask 
our readers to omit from the present consideration 
that portion of our shipping which is included under 
the term " lake and coastwise," and to bear in mind, 
also, that in excluding this we exclude by far the larg- 
est portion of the tonnage that carries the fiag of the 
United States. Our lake and coastwise shipping must 
be omitted for the reason that it is secured against 
foreign competition by a sweeping law which forbids 
any foreign ships from engaging in this particular; 
trade; the fostering effect of which law is seen in the 
fact that our lake and coastwise traffic is both healthy 
and highly remunerative, and is increasing by leaps 
and bounds. 

When we come to consider our merchant marine, 
however, we find tnat it is exposed to the direct com- 
petition of maritime nations, who are able to build 
and operate their ships at a cost so much lower than 
ourselves, that any hope of successful competition is 
out of the question. The ship-subsidy bill has been 
drafted with the idea of affording such assistance to 
the merchant marine as shall place it on equal terms 
of competition with the rest of the world. 

It is a matter of fact, as we shall show, that under ex- 
isting conditions the United States cannot compete suc- 
cessfully with, other nations either in the first cost, the 
cost of maintenance, or the cost of operation, of ocean- 
going steamers. It is a matter of opinion, whether, as 
a question of broad, far-seeing policy, the Treasury of 
the United States should render to the shipowners 
such temporary financial assistance, in the early years 
of a serious and determined effort to move up to our 
proper position among the maritime nations of the 
world, as will place us on equal terms, and give us a 
reasonable hope of being ultimately able to maintain 
and improve our position without such national aid. 
It is a matter of fact that although the cost of. the 
crude material for shipbuilding is not materially 
greater in this country than abroad, the cost of labor 
is so considerably greater that there is an ultimate dif- 



ference in cost per ton of the ship at the date of her 
launching in favor of the foreign builder of at least 20 
per cent. It is a fact that whereas the " Pleiades," a 
3,750-ton cargo steamer, of 9% knots speed, which has 
the distinction of being considerably the cheapest 
cargo steamer ever built in this country, cost $275,000, 
the British steamer " Masconomo," of 4,200 tons, and 
10 knots speed, cost only $217,000. It is a fact, more- 
over, that while the annual charges on the " Pleiades," 
based on the cost of construction, amount to $44,000, 
the annual charges on the " Masconomo " amount to 
only $34,240. It is a matter of fact that while the 
total annual wages paid to the crew of the " Pleiades " 
amounts to $14,580, the total annual wages paid out on 
the "Masconomo" amounts to only $11,751, while the 
total wages paid out in one year to the British ship 
" Pinedene," of about the same size and type as the 
others named, amounts to only $9,505. It is a matter of 
fact that a mass of statistics, gathered and digested by 
the Commissioner of Navigation for the United States, 
shows that in tlie cost of construction of cargo steam- 
ers there is an average difference in favor of Great 
Britain of 20 per cent, and in cost of operation of 33 1-3 
per cent. It is a matter of fact that the possibility of 
carrying on a profitable competition under such une- 
qual conditions has discouraged the investment of cap- 
ital in our merchant marine, and has diverted it into 
the more promising channel offered by our protected 
and fiourishing lake and coastwise trade. It is a mat- 
ter of fact that owing to the stagnation of our mer- 
chant marine we are now paying out annually, at a 
conservative estimate, $240,000,000 to foreign ship- 
owners for carrying our rapidly increasing exports 
across the seas. 

In the presence of these facts we are confronted by 
the question as to whether it is consistent with the 
commercial interests of the nation, to say nothing of 
its proud traditions, that we should be beholden to a 
foreign fiag for the transport to foreign markets of 
the multiplied products of our fields and factories. The 
ship-subsidy bill has been drawn up under the convic- 
tion that, contemporaneously with the present enor- 
mous increase in our manufactured exports, there 
should be a determined national effort to resuscitate 
our merchant marine, and place ourselves in a position 
where we can act as the carriers of our own products 
and thus secure the rich returns upon our industries, 
in their entirety, where now so much of it is diverted 
elsewhere. On the other hand, the opponents of the 
bill profess to be perfectly satisfied with the existing 
situation, and quite willing to allow the foreigner, as 
long as he can carry our goods more cheaply than our- 
selves, to do so. 

Without making any obvious comment upon the 
unprogressive spirit which lies behind such an atti- 
tude, we offer the following considerations: First, 
that stich an attitude means the practical abandonment 
of any considerable development of deep sea shipping 
in America. Secondly, that this involves that the 
United States must be destitute of any numerous or 
adequate auxiliary merchant marine. Just what this 
Implies may be best understood by reference to the 
deplorable muddle into which our transportation was 
thrown, when we put our little army into Cuba, and 
endeavored at the close of the war to bring the disease- 
smitten victims home again. A numerous auxiliary 
merchant marine is an indispensable accessory to dis- 
tant foreign possessions; and it is a fact that, al- 
though we disdain to designate our little affair in 
the Philippines by the name of "war," it has lately 
been necessary for our Quartermaster Department to 
charter, in addition to our considerable fieet of trans 
ports, no less than forty vessels to carry supplies to 
the Philippines alone. Lastly, we invite consideration 
of the fact that if Great Britain, which acts so largely 
as our carrier on the high seas, were to be at war with 
us, a contingency which, though unlikely and greatly 
to be deprecated, is yet a possibility that must never be 
lost sight of, we should be utterly unable to get our vast 
and rapidly increasing exports out of the country. Ger- 
many could carry but a part of it, and her commercial 
instincts are not so altruistic but that she would make 
haste, by an enormous increase in rates, to reap a rich 
harvest. The loss from this source alone would 
amount to more than the annual amount of subsidy 
asked by the present bill for many years to come. 

The question before us, then, may be stated suc- 
cinctly as follows: Is it desirable that the nation as a 
whole should transfer from the national treasury to 
the individual shipowners the money equivalent ($9,- 
000,000 a year) of the actual disadvantages under 
which our shipowners labor as compared with the ship- 
owners of a competing nation? After a careful revie-v 
of the whole situation, it appears to us that such a 
policy, if carefully followed out for a period of yeai:^. 
would so far stimulate ocep.r -going shipbuilding, that 
the decreased cost of production due to increased out- 
put, the decreased fixed charges, and the decreased cost 
of operation due to improved ships and better methods, 
would enable us sootier or later, and rather sooner than 
later, to dispense wi^^h the subsidy and take our place 
as one of the great maritime nations of the world. 
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THE TaiRTEENTH ANNUAL MEETING OF THE 
GEOLOGICAL SOCIETY Oi" AMiiKICA. 

BY EDMUND (>. UOVEV. 

The thirteenth annual meeting of the Geological 
Society of America was held in the assembly hall of 
the Albany (Boys) Academy on December 27, 28 and 
29, 1900, under the presidency of Dr. G. M. Dawson, . 
C.M.G., P'.R.S., director of the Geological Survey of 
Canada. About fifty fellows of the society were in 
attendance, which was considered a large number, 
in view of the distance of the place of meeting from 
the large centers of population on the Atlantic sea- 
board. Thirty-eight papers were presented for read- 
ing, e'.'jven of which were read by title only, on ac- 
count of the absence of their authors. The compara- 
tively small number of papers actually read gave 
ample opportunity for discussion, and this was a very 
valuable feature of the meeting. The address of wel- 
come by the Hon. T. Guilford Smith, chairman of 
the State Museum Committee and member of the 
Board of Regents of the State University, was histor- 
ical in character and dwelt especially upon the little 
known Geological Society of Pennsylvania, which had 
a very brief existence in 1835 and 1836, and was the 
first geological society formed in this country. In the 
address of welcome by Dr. P. J. H. Merrill attention 
was called to the fact that the sessions of the sogiety 
were being held in the meeting room of the old Al- 
bany Institute, which was an active patron of sci- 
ence for many years and which originated the move- 
ment which resulted in the establishment of the geo- 
logical and palseontological survey of the State of New 
York mp.ny years ago. Dr. J. M. Clarke, the other 
member of the local committee, in his welcoming 
speech spoke of the fact that the room in which the 
present meeting was held was the one in which Prof. 
Joseph Henry made his famous and historic demon- 
stration of the electric telegraph. Forty-four years 
had passed since the last preceding general meeting 
of geologists had taken place in Albany. 

Dr. Dawson's presidential address was entitled "On 
the Geological Record of the Rocky Mountain Region 
in Canada" and gave a succinct resume of the results 
of thirty years study of that vast area by the Geologi- 
cal Survey of Canada, which began under Dr. A. R. C. 
Selwyn and James Richardson and has been continued 
by Dr. G. M. Dawson and Messrs. Amos Bowman, J. Mc- 
Evoy, R. G. McConnell, J. B. Tyrrell, R. W. Brock and 
J. C. Gwillim and their assistants. The Cordilleran 
region in Canada is much narrower than that of the 
United States, being only about 400 miles in width, and 
the mountain ranges preserve a quite close parallel- 
ism with the coast of the Pacific Ocean, and the geolog- 
ical features accord with the physical. The result of 
this is that the geological horizons have great longi- 
tudinal extent, while their transverse section is com- 
paratively narrow. The region falls into five natural 
sub-divisions: the Laramide geosyncline, comprising 
the Rocky Mountains proper, forming a belt sixty 
miles wide along the eastern border of tne Cordillera; 
west of tnis a belt 140 miles wide, made up of a some- 
what irregular and sometimes interrupted series of 
mountain systems to which tne general name of the 
gold ranges has been applied, and embracing the Pur- 
cell, Selkirk, Columbia and Cariboo Mountains; still 
further west the interior plateau of British Columbia, 
which has a breadth of 100 miles and is well-defined for 
a length of about 500 miles, with an average elevation 
of about 3,500 feet; still further west the coast ranges 
of British Columbia, which form a belt 100 miles in 
width and extend along the border of the Pacific for 
more than 900 miles, beginning near the estuary of the 
Praser River; finally, the long, ridge-like highlands of 
Vancouver Island and the Queen Charlotte Islands, 
which stand upon the real border of the continental 
plateau. Dr. Dawson then took up in order each of the 
great geological systems represented in the region and 
discussed its reatures and phenomena in detail, bring- 
ing his address to a close with the following words: 

The most striking points evidenced by the geological 
record of the Rocky Mountain region of Canada may be 
summarized as follows: 

There was an enormous thickness of strata accumu- 
lated, both to the east and to the west of the Archsan 
axis. In the Laramide geosyncline (that of the Rocky 
Mountains proper) the beds no doubt attained the full 
thickness of more than 46,000 feet. In the western and 
wider geosyncline it is not so certain that all the for- 
mations were ever actually superposed at any place or 
time, but their volume cannot have been less than those 
in the Laramide geosyncline, and their total measured 
thickness is much greater. 

There is a great proportion of volcanic materials In 
the westsra geosyncline and the region is characterized 
by the recurrence of vulcanism throughout the geo- 
logical time-scale, resulting in the production of mass- 
ive volcanic formations in the Cambrian, Carbonifer- 
ous, Triassic, Cretaceous and Miocene. 

The recurrence of folding and disturbance parallel 
to the border of the Pacific Ocean basin and the con- 
current great changes in elevation of the land relative- 
ly to the sea both continued down to quite recent 
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geological times, the latter even into the Pleistocene. 

There are tremendous energy of denudation, in part 
due to the events just referred to, but also dependent 
upon the position of the region on the eastern border 
of a great ocean, where in northern latitudes an ex- 
cessive rainfall must have occurred at all periods on 
the westernmost mountain ranges. No comparable de- 
nuding has been probably exercised on the eastern 
side of the continent in similar latitudes since the defi- 
nition of the Pacific and Atlantic Ocean basins. 

During the year the society has lost one member by 
death, Franklin Piatt, of Philadelphia, who was one of 
the six assistants chosen by J. P. Lesley to undertake 
the second geological survey of Pennsylvania. He 
chose bituminous coal as his field of work, but afterward 
left the pursuit of pure science and went into commer- 
cial life as the head of a coal company. 

Eleven new members have been added to the society's 
lists and the present enrollment is 248. The new 
officers for the ensuing year are: president, Charles D. 
Walcott; and vice-presidents, N. H. Wincheli and S. F. 
Emmons. The next meeting of the society will be held 
in connection with Section E of the American Associa- 
tion for the Advancement of Science in Denver next 
August. The annual dinner of the society was the 
usual informal, enjoyable affair, under the leadership 
of Prof. B. K. Emerson. An account of the Albany 
meeting would not be complete without an appreciative 
mention of the elaborate reception tendered to the 
society by Dr. F. J. H. Merrill, State Geologist of 
New York, which gave the members opportunity to 
meet many of the best knowii of Albany citizens. Ab- 
stracts of the papers read at the business sessions of 
the society will shortly appear in the Sciextifk; Amek- 
ICAN Supplement. 
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PROPOSED IMPROVEMENTS AT THE SAULT STE. 
MARIE CANAL. 

The first ship canal around the rapids of the Sault 
Ste. Marie was built by the State of Michigan, and 
completed in 1855 at a cost of nearly $100,000. It was 
but 350 feet in length and contained two locks, but in 
its time it served greatly to stimulate trade on the 
Upper Lakes. The rapid development of the Lake 
Superior country and the consequent increase of com- 
merce soon taxed the capacity of the canal. In 1881 
the old canal was superseded by one of modern pro- 
portions. The single lock was 515 feet in length, with 
a width of 60 feet at the gates and 80 feet in the cham- 
ber and a depth of 14 feet over the sills. The total 
cost was $2,150,000. 

The opening of this second canal relieved the con- 
gestion only temporarily; for great as was the tonnage 
passing this point during the period of the old canal's 
existence, from 1855 to 1881, the growth of traffic dur- 
ing the next period was even more rapid. In 1870, 
after the old canal had been open 15 years, the total 
annual tonnage was 691,000 tons. In 1894, when a 
third canal was built, the tonnage had risen to 13,- 
110,363 tons per annum. In the meanwhile the Cana- 
dian canal at this point had been opened to traffic. 
The third American canal, which is now to be en- 
larged, is composed of two locks; the larger, the Poe 
Lock, having a length of 800 feet and a width of 100 
and a depth over sills of 20 feet 6 inches; and the 
Weitzel Lock, with a length of 600 feet. The im- 
provements to be recommended at the next session of 
the Rivers and Harbors Committee of Congress pro- 
vide for the enlargement of the Weitzel Lock to a 
length of 1,600 feet, a width of 100 feet, and a depth 
over the sills sufficient to accommodate the largest 
lake vessel either afioat or building at the time the 
work is begun. These plans, which will undoubtedly 
be carried out during the next few years, will make 
this canal connecting these two great lakes by" far 
the most important in the world. Through this 
channel of traffic there passes in eight months of the 
year a tonnage greatly in excess of that which passes 
through the Suez Canal or enters the port of London, 
or of New York, during a year. 

Two-score years ago there were less than 1,000 lock- 
ages annually through the canal. During the past 
season there were often that many per week. The 
lockages for the season aggregated nearly 20,000. Of 
the vessels carrying traffic through this canal, some 
4,000 in number, all save about one-twenty-fifth were 
American vessels. The total value of the cargoes 
carried through this canal annually is nearly a quarter 
of a billion dollars. In favorable seasons freight is 
carried at a rate of less than one mill per ton for each 
mile transported — about one-third of the lowest rail- 
road rate. The tonnage of the Sault Ste. Marie canals 
for the past year exceeds 25,000,000 tons. 

The Importance of the Sault Ste. Marie canals in 
interlake commerce is little appreciated. The canals 
have assisted In the great development of the lake 
carrying trade in cereals and copper and iron ore. 
In four years the traffic in iron ore has increased from 
less than 150,000 tons to more than 11,000,000 tons an- 
nually, and in the same time there has been built up a 
trade in coal on Lake Superior of more than 3,000,000 



tons annually. Even the last lock constructed by our 
government at Sault Ste. Mario was not rlesigne;! 
with a view to the present great demands. Hence the 
numerous blockades of vessels, which have proved ex- 
ceedingly costly to ship-owners and merchants. Thj 
enlargement of the canal now proposed will obviarj 
these annoyances and provide adequate facilities. B^.' 
these improvements will be only a part of the gre:;L 
plan for the development of lake commerce. Already 
our government has spent about $7,500,000 in canal 
construction at this point, and an additional $3,000,000 
has been expended in the maintenance of the canr.l. 
The improvements now planned will bring the grand 
total of expenditures of the United States government 
to nearly $20,000,000. 

MOVING PICTURE LITIGATION. 

The question of priority in moving picture patents 
has just come up for argument in the United States 
Circuit Court for the Southern District of New York, 
the suit being brought by Mr. Edison against the 
American Mutoscope Company. The patent, for which 
the suit was brought, was No. 589,168, granted August 
31, 1897, to Mr. Edison, and its claims alleged to be in- 
fringed are numbers one, two, three and five. The 
first three claims deal with the picture taking ma- 
chine, including the single lens camera, the single 
tape-like film and the rapid-feed movement for feeding 
the film and turning on and oft the light. The fifth 
claim embodies the continuous translucent film with 
the pictures upon it. The brief and arguments state 
that by employing a single lens camera the pictures 
were all taken from the same point of view and by 
making the movable part of the apparatus a tape-like 
film, the necessary high speed for securing the re- 
quired large number of pictures per second could be 
produced without duplication of the film, and this 
film could be given the considerable length necessary 
for the continuous taking of pictures over an extended 
period of time without increasing the weight of the 
moving parts unduly. The resulting picture strip pos- 
sessed all the essential characteristics for successful 
use in an exhibiting apparatus, and permitted of the 
direct printing of positives upon a similar film. The 
strip thus produced had pictures taken from the same 
point of view and arranged in a continuous straight 
line sequence throughout the length of the film and 
equi-distant from each other, thus permitting of its 
use in simple and practical forms of exhibiting appa- 
ratus. The complainants stated that a single tape-like 
film that could be moved with sufficient rapidity to 
secure the rapid succession of photographs with a 
single lens was an epoch-making invention. The idea 
was conceived by Mr. Edison in 1889, but the develop- 
ment of the idea and the formation of the company 
required so much time that it was not until 1894 that 
he placed upon the market machines employing the 
picture film made on his camera. The films and ma- 
chines were on the market for two years when the 
great success of the enterprise caused others to enter 
the field. 

The defense contended that the apparatus was based 
on the " persistence of vision," which had been 
known for a century, and that the claims in the pat- 
ents referred to had been anticipated by prior patents 
and in printed matter. The prior state of the art was 
reviewed at great length. It was contended that many 
moving picture cameras for using long tape-like films 
had been invented before Edison's alleged invention, 
and that the rapid progress in the art of recent years 
was the result of the invention of the Eastman cellu- 
loid film and was not particularly due to the apparatus 
devised by Edison. A decision will probably be ren- 
dered in a few weeks. 



DEATH OF LORD ARMSTRONG. 

Sir William George Armstrong, first Lord Arm- 
strong, who died on December 27, 1900, was one of a 
little group of inventors and manufacturers who have 
made modern armament what it is. He was born in 
1810, and he early took deep interest in science and 
mechanics. He invented the hydro-electric machine, 
a most powerful means of developing frictional elec- 
tricity. For this he was elected a Fellow of the Royal 
Society. His next inventions were an electric crane, 
and the accumulator by which an artificial head of 
water is substituted for the natural head, gained only 
by altitude. He greatly extended the application of 
hydraulic power to a variety of purposes, and finally 
with some friends founded the Elswick Engine Works. 
In 1854 he first became known as an inventor of war 
material. In that year he put out the gun which bears 
his name, and presented the patents to the govern- 
ment, and he was knighted in recognition of his un- 
selfish patriotism. His system was extended to guns 
of all sizes, the primary principle being the coiling of 
one wrought iron tube over another until a suflScient 
thickness has been reached. The Elswick company is 
one of the largest manufacturing concerns of its kind 
in the world, and is taking a leading part in the de- 
velopment of artillery and other implements of- war. 
Sir William was given a peerage in 1887. 
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A NEW fttriCK FIRING GTTN. 

The really wonderful iir;provement in the resisting 
power of light armor oi' iive and six inches thickness, 
such as covers the vvaterline and guns of modern 
cruisers, and the secondary batteries of warships, has 
emphasize* the necessity of providing a gun inter- 
mediate in weight and power between the 8-inch 
breech-loading rifle and the 6-inch rapid-fire gun — a 
v/8apon that shall embody something of the armor- 
penetrating ability 
of the one with the 
rapidity of fire of 
the other It is 
certain that the 6- 
inch gun is incapa- 
ble of penetrating the 
best Krupp armor at 
ordinary fighting 
ranges even if it hap- 
pens to strike a blow 
normal to the sur- 
face. On the other 
hand the long cali- 
ber 8-inch gun is 
more than equal to 
the task; moreover, 
the weighc of the 
ammunition of the 
latter weapon is 
such as to prevent 
the attainment of 
the desired rapidity 
of fire. 

The 7.5-inch gun 
herewith illustrated 
was built to meet 
the demand for a 
weapon intermediate 
between the 8-inch 
and the 6-inch. It 
was built by Vick- 

ers. Sons & Maxim, Limited, of Sheffield, England. Its 
design is similar to that of the 4.7 quick-firing gun 
with which the British navy has been so extensively 
armed. The gun itself is 386.7 inches in total length 
with a bore 7.5 inches in diameter. It is constructed 
on the wire-wound principle, and, including gun, 
breech-mechanism, shield, and mounting, represents a 
weight of 26 tons 15 Vj cwt. Its principal dimensions 
and ballistics are as follows: 

Length of bore 37.5 Inches = 50 calibers. 

Diameter T.-'i " 

Leng'th of chamber. .... 

Diameter 

Weishti)lf!unand nieelianism. 10 tons 1 cwt. 
■\Veif-^ht of mounting complete 

with 3-ineh shieltl. 

Wei^^lit of eordite char^i'c 

Weif^ht of i)ro.ieetile 

Ma.ximum pi-essni-e 

Mu/./.le velocity (feet per 

second) 

Mll/.zic energy (foot tons). ... 
The angle of elevation is 16 degrees, and of depres- 
sion 10 degrees, while the rapidity of firing is six 
rounds per minute. The center pivot upon which the 



tion after the recoil. The connection between these 
three cylinders and the gun is made by arms project- 
ing frora the breech ring. The whole weight of the 
moving parts, gun, cradle, and carrriage, is balanced 
on the roller bearing before referred to, thus making 
the training of the gun very easy. The elevating and 
training operations are performed by the rotation of 
two handwheeU placed conveniently to the shoul- 
derpiece against which the gunner leans. Anti-fric- 
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axis of the gun. The tray is controlled by a worm and 
worm wheel gear, actuated by a handwheel suitably 
mounted near the breech ; on the left hand side of the 
gun a clutch is provided so that the worm gear may 
be put out of action if necessary and the tray con- 
trolled by hand only if desired. A safety arrange- 
ment is provided to insure that the loading gear and 
the breech-mechanism will not collide during the opera- 
ation of either, and that the gun cannot be fired until 

the loading gear is 




out of 
recoil. 



the line of 
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THE NEW VICKERS-MAXIM 7 5-INCH RAPID-FIRE GUN. 



tion bearings are used where most required, so that 
these operations are easily and readily performed, not- 
withstanding the tremendous weight of the mass to be 
moved. 

The recoil cylinder differs in no particular from 
those usually employed. The shield which is shown in 
our illustration, and which is 3 inches in thickness 
with a gross weight of 2 tons 1 cwt., is of the usual 
casemate pattern. An electric contact is fixed on the 
cradle, and it is so arranged that unless the gun is 
in the firing position it cannot be fired. The sighting 
arrangement is so adjusted that only a small aperture 
in the shield is necessary. 

The most salient characteristics of this type of 
mounting are as follows: Increased protection from 
shell fire by the construction of the top carriage, which 
is of considerable thickness, and the general arrange- 
ment of the several parts are well disposed and are 
under exceptional protection. They are also in few 




IRRIGATION IN THE 
HAWAIIAN ISLANDS. 

On the island of 
Maui, one of the 
larger islands of the 
Hawaiian group, an 
engineering feat has 
just been successful- 
ly carried through 
that has not its 
equal in the Pacific 
Islands. To supply 
water to the Spreck- 
elsville plantation, A. 
canal has been dug 
along the slopes of 
the great crater of 
Haleakala, and by 
it a Btream of water 
flowing 50,000,000 
daily is 
a distance 
miles anl 
distributed 
over the plantation 
lands. 

It was no ordi- 
nary undertaking, 



gallons 
brought 
of 22 
thence 



the building of this great canal, for in those 22 miles 
from Kailua Gulch to Spreckelsville there were 
gluches and canyons by the score, each of which had to 
be crossed, and there were a dozen or more high ridges 
to pass, through which it was necessary to dig tunnels, 
some of which were nearly half a mile in length. But 
thanks to the energy of the manager of the plantation, 
the lUtch was plowed and successfully carried through. 
By its means 6,000 acres of cane land was reclaimed; 
land which had before been considered waste and bar- 
ren; where nothing grew but lantana bushes and here 
and there a few algerobas. In another year it is likely 
that all this land will be placed under cultivation and 
will flourish with green cane. 

Some statistics with reference to the canal will be 
of interest. Work on the ditch was begun on July 28, 
1899, and the water was flowing through it on Septem- 
ber 6, 1900. The work of completing the ditch had 
been much delayed, owing to the epidemic of plague 
which afflicted the islands in the past spring. Its 
actual length, from Kailua Gulch, where the water is 




View Showing Portion of Ditch and One oi the 
Tunnels. 



Large Syphon Across Maliko Gulch. Diameter ot pipe, 
44 inches; length, 815 feet; depth of gulch, 350 feet. 



Kailua Waterfall. All of this is Conserved by the 
Ditch. 



LOWRIE IRRIGATION DITCH; HAWAIIAN ISLANDS. 



gun is mounted consists of a steel top carriage resting 
on a horizontal roller bearing on a steel pivot. The 
cradle in which the gun is free to slide during recoil 
is cylindrical, and attached to the cradle are three 
cylinders, one to overcome the recoil, and the other 
two — one on each side of the recoil cylinder — contain 
the springs for running the gun up to the firing posi- 



parts, and easily, kept in repair, thus n.'icessitating 
very little attention. 

The loading gear consists of a shot tray pivoted on a 
bar at one side of the cradle so as to move with the 
gun during elevation or depression, and capable of 
swinging on its axis in such a manner that the lon- 
gitudinal axis of the tray is always parallel to the 



taken out, to the boundaries of Kihel plantation, at 
the farther side of Spreckelsville plantation, is 21.9 
miles. In this distance there are no less than 74 tun- 
nels, with an aggregate length of 20,850 feet, or nearly 
4 miles. The longest of these tunnels is 1,955 feet in 
length, and there are several which run over 1,000 
feet. Of open excavation, there are 85,957 feet, and 
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there are 19 flumes whose length aggregates 1,965 
feet. 

But the most striking feature of the ditch is the 
manner in which it is carried over the numerous 
gulches which scar the sides of the great extinct cra- 
ter. Some of these gulches are very deep, and their 
sides are nearly perpendicular. To cross them pipe 
lines are used, not stretched across on trestles, but 
following the less expensive and more stable method 
of dropping into the gulches and allowing the water to 




THE ZODEL FLEXIBLE COTTFLING. 

flow on the principle of the inverted siphon. Of these 
siphons there are twelve along the line of the ditch, 
all built of quarter-inch pipe, 44 inches in diameter. 
Their aggregate length is 4,760 feet, or nearly one 
mile. The largest of them crosses Maliko Gulch, a 
gash in the slope of the volcano which stretches nearly 
from the summit to the sea, and which is 350 feet 
deep and less than a quarter of a mile wide. Across 
this gorge it seemed next to impossible to carry a 
siphon, but Engineer E. L. Van Der Neillen, who 
planned the ditch and carried it successfully to com- 
pletion, succeeded in doing the work. A photograph 
taken a week before the completion of the ditch is 
published with this article. 

The completion of this great canal, which has been 
named the Lowrie Irrigating Canal, after the gentle- 
man who conceived it and pushed it to a successful 




finish, marks a new era in Hawaii. By it have been 
demonstrated the possibilities in bringing water from 
distant spots in the rain belts, of which each of the 
islands boasts, to the comparatively dry regions which 
constitute a great portion of the area of many of them. 
The Lowrie Canal cost $250,000, but it will mean rich 
returns to the stockholders in the plantation which 
it supplies with water; and other plantations all over 
the group will doubtless emulate the example of the 
enterprising manager of Spreckelsville and put in 
similar irrigating canals. Wade Warren Thayer. 



THE ZODEL FLEXIBLE COUPLING. 

The firm of Escher, Wyss & Company, of Zurich, 
Switzerland, made a fine exhibit at the Paris Exposi- 
tion of engines, refrigerating machinery and paper- 
making machines. Among the novelties which were 
shown by them was the Zodel flexible coupling, which 
is extensively used on the Continent for the direct 
coupling of dynamos, turbines, etc. Two disks pro- 
vided with flanges are secured to the ends of the two 
shafts which are to be coupled. The flanges, one of 
them lying inside the other, are perforated by a series 
of slots through which is threaded a leather or a cot- 
ton belt, so that the short stretches of belt lying be- 
tween the flanges have a nearly tangential position, 
so that they effectively transmit the tangential driving 
effort without waste tension in the belt. The Engineer, 
from which we derive our information, states that the 
coupling appears to work smoothly, and the belt is 
said to have a long life in it. 



A SIMPLE METHOD OF BROACHING BRASSES 
AND BEABINGS. 

The brasses or bearings used on car-journals are 
ordinarily turned on an engine-lathe — a process which 
requires no little time and some skill. A machine 
has been patented by Mr. Jason A. Baker, of 1505 
Liberty Avenue, Houston, Tex., which forms these 
brasses and bearings at a single stroke, and which is 
so far automatic that the operator has merely to con- 
trol certain water and air-pressure valves. 

The machine comprises a cylinder containing a 
piston driven on the down-stroke by water-pressure, 
and on the up-stroke by air pressure. The piston-rod 
at its upper end carries a broaching-head comprising 
two circular cutters separated by a collar, so that first 
the lower cutter and then the upper cutter passes 
through the brasses on the down-stroke of the piston, 
ine brasses or bearings are therefore cut, contrary 
to the usual method, at a single stroke. A centering- 
ring is employed to hold and center the brasses while 
they are cut. In addition to its reciprocating move- 
ment, the broaching-head has a turning motion im- 
parted by an arrangement consisting of an arm secured 
to the piston-rod, which arm carries a roller traveling 
on a spirally-arranged track. When the piston moves 
down, the roller in traveling on its track turns the 
broaching-head. If it be desired to reverse the move- 
ment of the piston-rod, the arm is adjusted so that the 
roller travels under a second track extending in a 
direction opposite to that of the first. 

The upper end of the cylinder is connected with a 
water-supply pipe, and the lower end of the cylinder 
with a valved air-pressure pipe. An outlet pipe leads 
from the water-supply for the escape of the water 
from the cylinder, the valves of these two pipos (serv- 
ing respectively to regulate the inflow and outflow of 
water) being controlled by a common lever. The 
motor employed is actuated solely by water-pressure. 



SECOND TALLEST CHIMNEY IN ENOLAND-HEIGUT, 
3673^ r££T, 



THE BUILDING AND REPAIRING OF TALL CHIMNEYS 

The building and repairing of tall chimneys offer 
engineering problems of considerable magnitude. One 
of our engravings represents the repairs to the second 
tallest chimney in England, and our other engraving 
shows the novel staging used in the construction of a 
chimney built by the Plume & Atwood Manufacturing 
Company, at Thomaston, Conn. The latter chimney 
is 150 feet high, 15 feet in diameter at the base and 
9 feet at the top. It is built of red brick with an in- 
side flue of firebrick which reaches quite to the top. 
The staging was designed by Mr. J. M. Chatfield, of 
Thomaston, and is held in place by two bands which 
are made in eight sections. Each section, which is 38 
inches long, is constructed of two parallel pieces of 
iron 38 inches long, 3 inches wide, and a quarter of an 
inch thick, fastened horizontally 9 inches apart, to five 
wooden uprights or staves 18 inches long and IVi 
Inches thick which come into direct contact with the 
chimney. To each end of the flat iron pieces is riv- 
eted one leg of a piece of angle iron ; the opposite legs, 
at right angles with this band, are fitted with long 
bolts connected with the adjoining section in like man- 
ner. The bolts are threaded throughout their entire 
length, 30 inches, and serve to hold the section to- 
gether, and tighten or loosen the band around the 
chimney, allowing the space between the sections to 
decrease or increase as the band is moved up or down 
the chimney. 

To each section in the upper band is bolted a wood- 
en bracket. The upper end of the bracket is 10 feet 
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long and extends below the lower band. Blocks pre- 
vent the uprights from moving sideways; these blocks 
are fastened to the band, forming a groove in which 
the upright slides as the band is moved up and down. 
The horizontal members of the brackets extend out 5 
feet at right angles to the uprights and are raised a 




A MACHINE FOR MAKING BRASSES AND 
BEARINGS. 

few inches above the upper band. On these eight 
brackets rest the planks of the staging proper. The 
bands are raised and lowered by means of eight screws, 
one in each section; each screw is 9 feet long and is 
fastened at the upper band by a collar held between 
two pieces of angle iron which are bolted to the up- 
right of the bracket. At the lower band the screw, 
which is threaded 6 feet of its length, passes through 
a nut held between two other pieces of angle iron 
which are "bolted to the flat iron pieces in that band. 
The upper band is tightened around the chimney by 
means of the bolts; the lower band is then loosened 
by the same means and the screws turn the nuts at 
the lower band and press against the top pieces of 
angle iron and raise the lower band to the desired posi- 
tion. That band in turn is then tightened and the 
upper one is loosened and the screw is reversed, 
causing the nuts to press against the lower pieces of 
angle iron, thereby raising the upper band, to which 
the brackets and staging are fastened, to its proper 
position, which is about 6 feet above the lower band. 
This band is then tightened, and tne staging is then 
ready for use. 

Our engraving also shows the neat device by which 
material is hoisted. The crane arm is bolted to one 
of the sections in the upper band. The workmen ob- 
tain access to the staging by means of an iron ladder 
which is built into the chimney as the work proceeds. 

Mr. James Smith, the well-known steeplejack of 
Rochdale, near Manchester, England, a description of 
whose modus operandi for the felling of tall chimneys 
by underpinning was published in the Scientific 




A NEW STAGING FOR BUILDING CHIMNEYS. 
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American a few weeks ago, recently completed the 
restoration of a chimney at Bolton, which is second m 
height to the famous Townsend stack at Glasgow, the 
tallest chimney in the world. This chimney was erect- 
ed in 1843, but a tew years elapsed before it was ex- 
tended to its present height. 

It is a massive substantial octagonal structure 367 1,^ 
feet in height, with a circumference of 12iy-< feet 
at the base, and 34 feet at the top. About 1,000,000 
bricks and 120 tons of stone were employed in its 
erection. The reason for the chimney being of such 
extreme height is due to its connection with a large 
chemical manufactory, since it was found necessary 
to dissipate the noxious chemical fumes into the at- 
mosphere at a high altitude so as not to cause any 
inconvenience to the densely populated district below. 

Prom the date of its erection the chimney had under- 
gone no repairs whatever beyond the slight extension, 
which is a sufficient testimony of the substantial na- 
ture of the structure. Generally speaking, from twen- 
ty to thirty years is the average life of a chimney 
before it requires renovation. The hot air and gases 
that pass upward through tne shaft, and the elements, 
play havoc with the masonry, and if the internal heat 
is very great, the stack will bulge at the weakest 
points, so that the work of repair has to be carried out 
with skill and care. 

The overhauling of this chimney presented many 
difficulties that are not generally encountered in the 
repairing of chimneys. There was its great height, 
and also its shaky condition near the summit, to be 
lonsidered. Under normal conditions, it would have 
been possible to have inclosed the shaft in scaffolding 
from top to bottom, but in this instance the erection of 
such an immense staging would have occupied several 
weeks. It was therefore decided by the steeplejack to 
carry out the work from the top, which, by the way, 
is his general method of procedure, since it is more 
convenient, more expeditious, and cheaper than the 
customary method. To accomplish this the stack was 
laddered from the bottom to the top, with a series of 
ladders each about ten feet in length, of the minimum 
weight consistent with the maximum strength. This 
part of tne work is carried out with astonishing celer- 
ity. An iron dog is driven firmly into the masonry at 
the base of the chimney, and the lower end of the first' 
ladder firmly lashed thereto. The steeplejack then 
climbs this ladder and drives another iron dog into the 
masonry, to which he attaches the top of the ladder; 
this dog also constituting the support for the lower end 
of the second ladder, which in turn is climbed, and the 
process repeated until the summit is gained. A plat- 
form was then built round the top of the chimney, 
from which all operations were conducted. 

Upon close examination the stack proved far more 
decayed than it appeared to be from the ground below. 
From a point a little above halfway a wide crack ex- 
tended to the top of the structure, while much of the 
masonry in the upper portion was in a crumbling con- 
Qition. It also appeared that at some time the struc- 
ture had been struck by lightning. 

The only possible repair to the upper portion of the 
stack was by belting. Successive stagings were erect- 
ed below the uppermost platform from which to carry 
out this work. At the corners of the building large 
neavy iron flanges were let deeply into the masonry 
and secured in Portland cement. These flanges were 
then connected by heavy iron tie-rods, by screwing up 
the nuts of which the brick work was drawn closely 
together and further opening of the cracks prevented. 
When the topmost platforms were erected it was 
found impossible to haul up the materials from the 
ground to such an altitude at one lift, owing to the 
action of the wind on the line and its loads. Three 
other temporary platforms were therefore constructed 
nearly half way up, to which tne materials were flrst 
conveyed, and thence hauled to the upper platforms. 

The crack in the side of the stack was successfully 
repaired by the men working from seatboards sus- 
pended from the platform above. In addition to re- 
pairing all the defects in the crumbling masonry, and 
installing lightning conductors, the shaft was repoint- 
ed from top to bottom, and subsequently two or three 
coats of linseed oil were applied to the whole structure 
as a temporary protection against the weather. The 
work of restoration occupied no less than eight months, 
and the task constituted the record contract for chim- 
ney repairing ever placed in Great Britain. 



The Water Snpply of I^ake Nicaragua. 

We are in receipt of an article by Prof. Angelo Heil- 
prin, in which he replies to criticisms by the Hydro- 
grapher of the Nicaragua Canal Commission. As limi- 
tations of space prevent its insertion in the present 
issue of the SriENTiFic Ajierican, it will be found in 
full in the current Suppi.EME?fT. The subject of the 
Nicaragua Canal water supply is one of the most live 
questions in connection with that stupendous project, 
and Prof. Heilprin's article will be found to possess 
timely and very real interest. 



<f cietttific ^mnicM. 

A LARGE LATHE FOE TURNING GRANITE COLUMNS. 

The new Cathedral of St. John the Divine, which 
is slowly rising on the site at the south of Morningside 
Park, bids fair to be many decades in building; and 
as it is one of the largest structures begun in the cen- 
tury just concluded, it naturally offers many engineer- 
ing problems of great interest. The quarrying, turn- 
ing, transportation and erection of the thirty-two gran- 
ite columns of the choir presented many difficulties, 
as each weighs two-thirds as much as the obelisk in 
Central Park, usually known as " Cleopatra's Needle, ' 
and the successful solution of the questions involved 
may be regarded as a remarkable feat of engineering. 

The choir, which is eastward of the great arch which 
is now such a prominent landmark in upper New 
York, has been built up from the footings to the 
height of the main floor. The eastern end of the 
choir is a semicircle, and on the massive foundations 
will rest great monolithic columns, 54 feet high and 
6 feet in diameter, each weighing 160 tons. The 
blanks from which the columns are turned are quar- 
ried by the Bodwell Granite Company, Vinalhaven, 
Me. The blank shown in our engraving measured 64 
feet in length and was 8 feet 6 inches in thickness 
one way by 7 feet the other, and weighed 310 tons. To 
'turn an enormous mass like this required the con- 
struction of a lathe of vast proportions. It was de- 
signed and patented by E. R. Cheney and H. A. Spiller, 
of Boston, and was built by the Philadelphia Roll and 
Machine Company, of Philadelphia, Pa. 

The lathe is 86 feet long, weighs 135 tons and swings 
6 feet 6 inches by 60 feet long. Eight tools are used, 
each taking a 3-inch cut, so that the column is re- 
duced 2 feet each time the cutters traverse the en- 
tire length of the bed. The head and tail stocks are 
carried on extensions of the bed, and the latter is 
made in six pieces, fastened together by stay-bolts. The 
entire length of the bed is 86 feet. The head and tail 
stocks weigh 15 and 14 tons respectively, and are se- 
curely bolted to the extensions of the bed. The hollow 
spindles each weigh 9 tons, anu are made of cast open 
hearth steel. They run in Babbitt metal bearings. The 
main bearing is of ball design, 30 inches in diameter, 
and the bearing surface is 30 inches long. There is 
another bearing 20 inches long at the small end of 
the spindle; this construction is to obviate the ten- 
dency of any thrust on the head and tail stock. The 
latter is driven by back gears for cutting and is di- 
rect driven for the polishing speed. Pulleys 30 and 
36 inches in diameter are used and are belted in the 
usual manner from a countershaft. 

The platens which carry the cutting tools rest on 
friction rollers which raise them just off the bed. The 
two feed screws, one on each side, are 4 inches in diam- 
eter and are 66 feet 3'/L> inches long, 58 feet 6 inches 
being threaded. On the platen which carries the tool 
posts is secured a revolving table which is fltted on 
its upper side with slots which carry the lengthwise 
slide, this being operated by a feed screw and has a 
traverse of 18 inches. To each of the four slides are 
secured two tool-posts, each provided with feed screws 
operating at right angles to the feed screw of the 
lengthwise slide, so that each tool-post is independent 
and can be used or not as desired. The bearings of 
the tool-posts permit of a horizontal rotary movement, 
bolts controlling the angle of the tool. The latter, 
which is a circular disk of steel 10 inches in diameter 
and % of an inch thick, with a V-shaped edge for cut- 
ting, is wedged on a mandrel which is in turn held in 
a sleeve in the tool-post, bolts securing the rear end 
of the mandrel in position. 

Head and tail chucks made of open hearth steel hold 
the blank in position until it becomes a finished 
column. They each weigh about 16 tons. Twenty- 
four set-screws serve to hold the blank, and the entire 
weight of the great mass of moving stone is entirely 
supported by these chucks; blocks of irregular shape 
can be readily adjusted to position. 

The corners are roughly dressed oft by hand, and 
the stone begins its six weeks of dressing and polishing. 
As the stone revolves, it imparts a rotary motion to 
the cutting disks or tools. The cut is really a splinter- 
ing of the stone, and thrbt inches of the granite are 
removed at each cut. After the column is shaped it is 
polished with hardened steel shot, held in position by 
a kind of cup carried in the tool-holder. The final 
polishing is done with the aid of emery and water. 
AVhen cutting, one and three-quarter revolutions are 
made a, minute, and when polishing, three revolutions. 
The lathe is driven by a 50 horse power engine, and, 
notwithstanding the great weight and friction of the 
moving parts, the lathe runs for about fifteen seconds 
after the belt is thrown off the pulley. 
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The British Postal Department Commission, which 
has been inquiring into the subject of wireless tele- 
graphy for several months, will shortly report in favor 
of the earliest possible adoption of the Marconi system. 
The Commission is also arranging for the purchase of 
Marconi patents, and is negotiating with France and 
Germany relative to their attitudes toward the Mar- 
coni inventions. 



Automobile News. 

Consul-General Wildman states that Hong Kong is 
no place for motor carriages. There are only three 
carriages of any kind in the entire city. 

The motor car is evidently destined to attain popular 
favor as a public vehicle in England. Wagonettes 
have been plying for public hire for some time past at 
Bournemouth, a popular seaside resort on the South 
coast. One car has been in service for 304 days, during 
which time it has only been withdrawn for five days; 
has conveyed 53,806 passengers, and traveled 22,009 
miles. It earned $3,225, and the cost of repairs during 
that period only amounted to $145. The car has never 
occasioned any trouble, and the petrol motor with 
which it is provided has been found to be absolutely 
reliable. 

A simple method of recording the speed of motor 
cars and other vehicles has been devised by M. L. Gau- 
mont, and accounts of the device appear in Cosmos, 
and La Nature of November 3. The instrument con- 
sists simply of a camera with a double shutter, by 
which two exposures are made of the same plate, 
separated by a known interval of time. On de- 
veloping the photographs, two images are obtained of 
the moving object, and by measuring the distance be- 
tween them, the dimensions of the car being supposed 
known, and also measured on the plate, it is easy to 
calculate the speed of the car at the instant when the 
photograph was taken. The object is to assist the 
authorities in regulating the speed of these vehicles 
and checking furious driving. 

Prof. Hele Shaw recently delivered an interesting lec- 
ture before the London Society of Arts upon the subject 
of the Improvement of Road Locomotion. In England, he 
stated, there had been a remarkable revival of interest 
regarding the question of the roads of Great Britain, 
their improvement, and the improvement of means 
of communication over them. The chief point to be 
noted in this direction was that while a few experi- 
ments had been made upon separate wheels, drawn by 
mechanical means, the bulk of the observations made 
by Gen. Morin and by other investigators of the sub- 
ject were effected by employing the tractive agency 
of the horse; and with the exception of a few of the 
experiments with traction engines, the muscular effort 
of animals had hitherto been the sole means of in- 
vestigating road resistance. The increased speeds for 
light and heavy traffic rendered observations of re- 
sistance at lower speeds of little use, when they came 
to the subject of self-propelled vehicles. Motors for 
such vehicles had now been constructed with a power 
of as much as fifty horses, but there were strict 
limitations to the possible power of such motors, and 
it was important that knowledge should be available 
in what was comparatively a new subject, as to the con- 
ditions by which the greatest economy might be ef- 
fected. M. Forestier had given instances of the 
running of heavy motor vehicles in connection with 
the " Poids Lourds " service in the Department de 
'la Mouse, in which the wear of the roads had been 
largely increased — in one case, for instance, a wear of 
163 cubic yards per year per mile, which involved 
an increased cost of |200 per mile, while in another 
it had been necessary to spend $400 per mile in 
widening and drainage, and to increase the annual 
expenses in repair by $140 per mile. At the last 
meeting of the British Association he had obtained 
the appointment of a committee to investigate the 
different causes of resistance for self-controlled 
vehicles on the common roads. Experiments had 
already been carried out at Liverpool with motor 
cars over macadam, stone sets, wood pavement, and 
asphalt. In the three matters of the regulation of 
speed, uniformity of tractive effort, and ability to 
maintain considerable speed, a few days' experiments 
sufficed to show that it was possible to secure accurate 
and scientific results. As to the effect of the vehicle 
upon the road surface, it was important to ascertain 
by experiment the best form of wheels, dimensions of 
the tire, the effect of the coning and canting of wheels, 
and of the results from loads of varying magnitude 
upon roads in all states and conditions. In the course 
of the discussion which followed. Col. R. E. Compton, 
who went through the South African campaign, stated 
that he was profoundly impressed by the alteration 
of the surface made by the wheels of the traction 
engines employed by the military in wet weather. 
The width and diameter of the wheel for conveyance 
of certain weights required careful consideration. 
To emphasize the fact that the design of the wheel 
was most important he observed that in South Africa 
they introduced a very broad wheel at the outset — 
absolutely contrary to the time-honored practice of 
the Boers, who used narrow wheels — and the result 
had been that the British had been enabled to trans- 
port enormous loads, day after day for months to- 
gether, without hurting the surface; whereas two or 
three passages of the. Boers' narrow wheels destroyed 
the surface to such an extent that the British could 
not afterward use the same route. 
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Science Notes. 

Mr. Evelyn B. Baldwin has purchased the Dundee 
steam whaler " Esquimaux," of 466 tons, for use in his 
Arctic expedition. 

A recent storm which passed over the south of Eng- 
land overthrew an upright and a cross-piece of one of 
the great trilithons at Stonehenge, on Salisbury Plain, 
and the cross-piece of this wonderful supposed Drui- 
dical monument was brol^en by the fall. In 1897 other 
stones fell. 

While engaged in fishing off Lowestoft recently, a 
fisherman landed in his net a unique piece of amber. 
It resembled a huge pebble, was oblong in shape, 
weighed 11 pounds 14 ounces, and is the finest speci- 
men of amber that has been discovered on the English 
coast for several years. It realized $137.50. 

King Alexander, of Servia, has tried to have his 
life insured for $2,000,000 in several companies, but 
one company to whom he applied for $300,000 worth 
of insurance refused to write a policy on the ground 
of the great frequency of anarchist crimes, and this 
company had a $600,000 payment to make on the 
assassination of King Humbert. 

The British government encourages inventors and 
scientists by extending financial assistance to those 
whose work is considered of suflScient value to warrant 
such development. The grants are made through the 
British Royal Society, and range in value from $50 
to $2,500, according to the nature of the invention to 
be exploited. At the present time the Society has in 
hand $20,000 ready for distribution within the month 
of January. 

The engineers of the cableship engaged in repairing 
the cable from Galveston to the Mexican coast found 
that the cable was destroyed by a submarine earth- 
quake, and the catastrophe at Galveston may have 
been due to the same cause. The destruction of deep- 
sea cables Dy earthquakes is so common that it attracts 
little attention nowadays. In the East Indian archi- 
pelago submarine earthquakes are so common that 
they are reckoned among the chief causes of the de- 
struction of cables. 

The work of excavating the Roman remains at 
Silchester, in Hampshire (England), has been sus- 
pended for the present year. It is stated that the work 
during the past season has been productive of valuable 
results. A number of tesselated floors have been 
unearthed, while a magniflcent section of mosaic pave- 
ment, with a flgure representing a dolphin, in a 
remarkable state of preservation, and over one thou- 
sand pots and vessels, of varying sizes and shapes, 
have been brought to light. 

Some interesting and valuable additions have re- 
cently been made to the British Zoological Gardens. 
One is a lizard possessing two tails. As is well known, 
the lizard avoids capture by leaving its tail in the 
hands of its captor, the caudal appendage ultimately 
growing again. In this instance it appears that the 
tail of the lizard became damaged by some means, but 
was not detached. A second extremity protruded from 
the wound, which healed, so that now the lizard 
possesses two tails. Another unique addition is the 
three-striped California tree boa. This is the first 
specimen of this reptile that has come into the hands 
of the Zoological Society, while the British Museum 
does not even possess an example of the species. The 
largest white wolf in captivity also arrived at the 
Gardens a few weeks ago. A small colony of the tree 
frogs of Cape Colony has been introduced, representing 
a variety of colors coinciding with the hues of the 
particular trees which they infest. 

At the Zoological Society of London, Mr. Nelson 
Annandale, who accompanied the Malay Expedition 
of 1899-1900, recently delivered a lecture regarding 
the insects discovered dvring their investigations. 
He described the remarkable likeness of some of the 
MantidEe to the orchid flower, and it was impossible 
to discern in the photographs shown the insects from 
the flower. Mr. Annandale also stated that from pro- 
longed examinations of the lantern-fly, he had dis- 
covered that the projection in front of the head was 
in reality a leaping organ. He followed the movements 
of one of these insects on the tark of a durian tr e. 
He attempted to cafch it, but the insect remained 
almost still, and drew its legs toward fts body and 
pressed its claws firmly against tne bark. It then 
raised its head with greai rapidity, and fiew up into 
the air without spreading its win;. , alighting on 
the roof of a native house about six feet distant. 
While in Malay, Mr. Annandale was <inabl3 to explain 
this extraordinary movement, but when he reached 
London and examined his spirit specimens, he dis- 
covered that across the nose there was a crease, and 
when the nose was bent back to the dorsal surface of 
the abdomen, held between the finger and thumb, and 
then suddenly released, the insect was propelled 
through the air for a considerable distance, in the 
same manner that a pellet may be projected through 
the air by means of a bent piece of whalebone. 
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Engineerings Notes. 

A firm of Hanau, Germany, has succeeded in weld- 
ing aluminium without the use of any metal, solder or 
acid. No seam can be detected, and the welded pieces 
can resist blows and temperature variations as well as 
if there were no joint. The process is a secret one. 

Some estimation of the disorganized and miserable 
state of the Belgian government railways may be 
gathered from the fact that recently, while a train 
was traveling at a moderate speed, one of the carriages 
dropped to pieces. The passengers were shaken up, 
and one man had both his legs cut off. 

In thirty years the Calumet and Hecla Mining Com- 
pany . paid dividends amounting to $70,000,000, and 
its corporate existence will expire April 21, 1901, and 
by that time $4,000,000 more will be added, making 
the largest sum ever paid in dividends by any mine in 
the world. Articles of association for the renewal of 
the corporation have been filed. 

Experiments are being carried out in the Austrian 
army with a new portable oven for field and transport 
purposes. The oven at present in use is a very un- 
wieldy and heavy article, and has to be transported 
in sections. The new oven, however, may be carried 
intact upon a cart, and if necessary, can be utilized 
for baking purposes while on the march. 

Work is to- be resumed upon the construction of 
the Cape to Cairo railroad. It has now been decided 
to deviate from the route originally surveyed by travel- 
ing via Wanki. This decision has been made in view 
of the fact that the bridging of the Zambesi River 
will be much facilitated at this point, and also that 
rich coal fields have been discovered in the vicinity of 
Wanki. Wanki lies about two hundred miles distant 
from Buluwayo in a north-westerly direction. The 
coal is stated to be of great calorific value, and mines 
are to be sunk immediately. 

The British consul at Vera Cruz has recently dis- 
patched to the British Foreign Office an interesting 
report regarding the state of the trade of that port, 
and its prospective development when the present 
extensive harbor works at Coatzacoalcos on the Mexi- 
can Gulf, and Salina Cruz on the Pacific, have been 
completed, and the Tehuantepec railway connecting 
the two ports, which is at present in such a wretched 
condition, is reconstructed. Coatzacoalcos possesses a 
magnificent natural harbor, but its utility is Somewhat 
nullified by the sand bar at the estuary of the river, 
which considerably impedes navigation. Salina Cruz 
possesses a fine roadstead, but it is not sufficiently 
protected from the open sea. It was, therefore, de- 
cided some time ago to improve the harbor accommo- 
dation of these, two ports, and to improve the railway 
over the Isthmus of Tehuantepec. The Mexican gov- 
ernment entered into a fifty years' partnership with 
Messrs. S. Pearson & Son, Ltd., the weil-known con- 
tractors, of London, for the construction of harbor 
works at the two ports and the reorganization of the 
railway at an estimated cost of about $15,000,000. The 
work is now in full swing, but progress has been 
considerably retarded by the effects of the pestilential 
diseases indigenous to the unhealthy climate and 
the swampy nature of the district. Yellow fever has 
played havoc with the engineers, though the health of 
the district has been appreciably improved by the in- 
stallation of a thorough sanitary system. The bar at 
the entrance to Coatzacoalcos is being cleared by the 
erection of retaining walls, which, when completed, 
will give a depth of 34 feet of water on the bar, while 
wharves are to be provided along the river's banks 
with a depth of 30 feet of water alongside. At Salina 
Cruz an immense breakwater is being erected to inclose 
the harbor, which will have a depth of. 30 feet of water. 
The reorganization of the railway will be a very 
protracted task, since it will have to be reconstructed 
almost throughout. It is 200 miles In length, and 
there are no less than 845 bridges and ' culverts 
crossed, all of which, with the exception of 12, will 
have to be rebuilt, since they are at present tem- 
porary structures of wood. At places the line, whicu 
is very circuitous, wiil be diverted and shortened, 
the stiff gradients moderated and curves improved. 
It is anticipated that three years will elapse before 
the railroad is overhauled and the harbor works 
advanced to a stage sufficient to enable steamers to 
discharge and to embark their cargoes. It is intended 
to transfer the freight from the steamers from one 
port to vessels in the other by means of the railroad 
in less than twenty-iour hours, and the tariff will not 
exceed $4 per ton. When this Mexican route is in full 
operation, it will afford facilities for the quicker 
transit of freight between Europe and the Northern 
Pacific coast, Japan. China, and Australia. It will 
also compete seriously with the inter-traffic of the 
Mississippi Valley, since San Francisco is 100 miles 
nearer to Coatzacoalcos, via Salina Cruz, than New 
Orleans, from which city it is at present served by the 
Southern Pacific Railway. The Tehuantepec inter- 
ocean route is destined to become one of the most im- 
portant thoroughfares of the world. 
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Electrical IVotes. 

The city of Worcester is suing the street railway 
company in that city in order to compel them to issue 
three-cent fare tickets to school children, as provided 
in a recent act of the Legislature. 

Open cars will be run all winter by the Union Trac- 
tion Company, of Philadelphia, with no restrictions as 
to smoking. The open cars will be run one in five. 
Open cars are also being operated at intervals on vari- 
ous lines of the Metropolitan Street Railway Company 
of New York city. 

A feature of the Republican parade at Cleveland, 
November 3, was two old horse cars, which were resur- 
rected for the occasion. The signs upon them said, 
" Style of 1860. Think and Thank." Notices were given 
by the daily press that no fares would be collected on 
the cars and that the public was invited to have an 
" old time ride." 

A message has been sent from the Channel steamer, 
the " Princess Clementine," to the wireless station at 
Dovercourt, Essex, by the Marconi system, a distance 
of 90 miles, including many miles of cliffs. The 
Belgian authorities are so pleased with the results 
obtained by the wireless telegraphic system that it 
will shortly be put on other vessels of the fleet. 

The premises 5 West 22d St., New York city, which 
were formerly occupied by Prof. S. F. B. Morse, were 
torn down for the erection of a business building. It 
is gratifying to know that Mr. McCutcheon has had 
the tablco which used to mark the house replaced. 
It reads: " In this house S. F. B. Morse lived for many 
years, and died." Under this has been added, " This 
tablet removed from building formerly on this site and 
replaced A. D. 1900.' 

Experiments with the Marconi system of wireless 
telegraphy have been resumed on the Ostend-Dover 
mail boat; and while the steamer was making her way 
to Dover, in the teeth of a gale, communication was 
carried on satisfactorily, and messages were trans- 
mitted as usual. Messages were sent to and fro at the 
rate of twenty words a minute until Dover was 
reached, 61 miles from the mast at La Panne, between 
Ostend and Dunkerque. 

The third cable has been laid between the Nether- 
lands and England. It comprises four wires which ex- 
tend from London to Rotterdam and Amsterdam. 
Telegraphing over these wires will be done by means 
of the Hughes apparatus, and at busy times with 
duplex Hughes apparatus. The cost of the construc- 
tion of the cable will oe borne by both countries. This 
will greatly accelerate telegraphic traffic between the 
Netherlands and England. 

The first accident upon the new electric railway in 
London occurred a short time ago. A motor attached 
to one of the trains broke down, and all efforts to re- 
start it were unavailing. Under the circumstances it 
was necessary for men to remove the motor and the 
current was interrupted. Some of the trains had 
stopped at the stations when the current was cut oft, 
so that it was possible for the passengers to alight. 
The latter were not kept in darkness, since the circuit 
for lighting the arc lamps at the stations is an inde- 
pendent one. Other trains, however, were brought to 
a standstill in the tunnels between the stations. 

The preliminary experiments with the Marconi wire- 
less telegraph installation across the Bristol Channel, 
between Ilfracombe and the Mumbles Lighthouse, 
which was erected to the order of the British govern- 
ment, have resulted in complete satisfaction. The dis- 
tance over which the messages are transmitted is 25 
miles. The Ilfracombe station is situated upon an emi- 
nence known as Compass Hill. The mast for carrying 
the high wire is 116 feet in length and is built in 
three sections spliced together. It measures about 4 
feet 6 inches in circumference at the base, tapering to 
about 10 'A inches at the summit, and weighs nearly 
two tons. The pole is also provided with a yard-arm 
upon which a portion of the apparatus is suspended. 
In the trials the messages were recorded upon the 
tape machines with unfailing regularity and accuracy, 
even when the high wires were suspended considerably 
below their full height. 

The value of the colle.;tions in the " gold room " of 
the Metropolitan Museum of Art is estimated at 
$500,000, and they are protected by a most admirable 
series of burglar alarms. On Sundays and holidays 
the room is not open, owing to the fact that the large 
crowd which would attend would prevent the seizing 
of vandals or thieves. The visitors are carefully 
watched, and if anyone acts suspiciously, he is fol- 
lowed until he has left the building. The rooms are 
constantly patroled both day and night. The entrance 
to the gold room is guarded by two men, and each 
individual object whicn is valuable is connected with 
a burglar alarm, as well as the cases themselves. The 
wires run direct to the office ot the Director, and if 
any article is disturbed,' the iron doors of the room are 
at once closed, thus catching the thief in a trap. The 
device is tested at intervals to make sure that the 
door-closing mechanism is in perfect order. 



©1901 SCIENTIFIC AMERICAN, INC. 



24 



CURIOUS EFFECTS OF BOILES EXPLOSIONS. 

BY D. A. WILLEY. 

The recent disastrous explosion In New York may 
always remain a mystery, as far as its cause is con- 
cerned; indeed, it is an interesting fact that many of 
the worst accidents of this kind have been due to 
causes which could never be discovered. Not only is 
this true where explosions from combinations of chem- 
icals occur, but where steam or some other motive 
power is used to operate machinery. 

Engineers say that steam boilers 
cause more mysterious explosions than 
gunpowder, dynamite or any other ex- 
plosive. Many cases are on record 
where the engineer has left the boiler 
filled to the proper point with water, 
the fires in perfect condition and ap- 
parently every portion of the machin- 
ery in good working order; yet, in ii 
few minutes, an explosion has oc- 
curred which has blown the building 
to pieces, possibly killed several per- 
sons, and done much damage to prop- 
erty. An investigation fails to reveal 
any reason whatever for the accident. 
It is a noticeable fact that engineers 
are very superstitious and perhaps 
these explosions without apparent 
cause make them so. Even a slight 
accident to an engine frequently 
causes it to become " hoodooed," or to 
be considered as unlucky in the eyes 
of engineers or firemen; and not un- 
frequently they give up caring for it 



house to a mass of brick and kindling wood, and the 
force of the explosion being chiefly in a vertical direc- 
tion. The small office building which will be noticed 
between the mill and a frame storehouse on the left 
side of the illustration was untouched, but the explo- 
sion blew a corner out of the warehouse and most of 
its contents went into the creek. As will also be seen, 
a big hole was blown in the bank, and one of the abut- 
ments of the bridge was carried away. The side walls 
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TWO STEAH DBUHS OF A BOILEB BLOWN THBOUOH BOILEB HOUSE 



ried to the spot, after the explosion occurred, by the 
contractor, who secured the work of clearing away the 
debris. The force of the explosion is seen on the ad- 
joining building, where although the building itself 
is uninjured, the glass in two of the windows has 
been entirely blown out, while panes in a large num- 
ber of others have been shattered. Considering the 
force of the explosion, experts have considered it 
strange that the side wall was not blown in. 

The accident which wrecked the 
Gumry Hotel at Denver, Colo., was 
one of the worst in the history of 
boiler explosions in the United States. 
Twenty-two persons were killed and 
the damage done amounted to nearly 
$75,000. Although the engine room 
was located in an extreme corner of 
the hotel, such was the force that the 
entire rear portion was blown out. 
Several of the rooms occupied by 
guests in this part of the hotel were 
practically obliterated, as will be seen 
in the photograph. Some of the 
rooms were half torn away, leaving 
exposed the ragged edge of the floor- 
ing, with some of the furniture stand- 
ing intact in the room. A number of 
the victims lost their lives by being 
buried under the timber, plaster and 
brick, which covered the ground in 
some places to a (' jth of ten feet. 

Without any wi»»ning whatever one 
of the boilers in the engine room of 
the factory of the Detroit Cabinet Co., 





EXPLOSION OF BOILEB OF DETBOIT CABINET COMPANY- SQU ABE COBNEB lOBN 

OUT OF THE BUILDINQ. 



QUUBY HOTEL EXPLOSION, DENVEB, IN WHICH TWENTY-TWO LIVES 

WEBE LOST- 





git 

^ 1 'if if III 



il 




t"! 11 uilli-.' 



liui 



ill 




BOILEB EXPLOSION AT THE WOBKS OF THE NATIONAL OIL COMPANY, 

PIQUA, OHIO. 



COMPLETE DEMOLITION OF A HABNESS FACTOBY BY BOILEB EXPLOSION- 
NOTE BBOKEN WINDOWS IN ADJOINING BUILDING. 



and get another position. As shown by the accom- 
panying illustrations, some very curious results have 
resulted from boiler explosions. One of the most re- 
markable occurred at the works of the National Oil 
Company at Piqua, Ohio. The works were located on 
a small creek, running through the center of the city, 
and in front was a bridge by which many of the em- 
ployes reached their homes. The engine house was 
located directly in front of the large building shown 
in the illustration, and was separated from it by a 
heavy brick wall. The explosion reduced the engine 



of the mill were practically uninjured. Although near- 
ly 100 persons were at work in and around the place at 
the time, none was killed, and only three were in- 
jured. 

Another illustration shows the wiping out of exist- 
ence of a harness factory in Massachusetts. Such was 
the force of the explosion that the entire building was 
practically leveled to the ground. The location of the 
engine house can be seen by the mass of twisted boiler 
tubes which projects in the foreground. The small 
frame building seen near the boiler tubes was car- 



at Detroit, Mich., blew out, one afternoon, killing tv>'0 
persons and injuring seven. The force was such that 
it tore a square corner out of the building almost 
as. perfect in shape as it it had been taken out by 
a gang of builders. It weakened the flooring supports 
in the entire building so that they had to be replaced, 
and twisted the boiler into the peculiar shape shown in 
the illustration. An idea of the thickness and size of 
the plates is given, yet they were twisted like so much 
tinplate. In the case of an explosion at the Peerless 
Rubber Co.'s works at New Durham, N. J., two steam 
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drums of a boiler were blown through the 
side of the boiler house and landed uninjured 
on the outside of the building. The accompa- 
nying illustrations were prepared from photo- 
graphs secured through the courtesy of the 
Hartford Steam Boiler Inspection and Insur- 
ance Company, of Hartford, Conn. 



DBED6ES FOB THE NEW 40-FOOT CHANNELS 
OF NEW YOEK HARBOR. 

The rapid increase which has taken place 
of recent years in the size and draught of 
ocean steamers has necessitated considerable 
deepening of the channels both in the approach 
to New York harbor and in the harbor itself. 
According to statements emanating from the 
steamship companies in this cty, the largest 
of the modern freighters have left New York 
harbor drawing on more than one occasion 
from 30 to 31 feet of water, and there is now 
in service one steamship, the "Oceanic," which 
was designed to draw at full load 35 feet of 
water, this extreme draught being adopted in 
the expectation that the Nesv York harbor 
channels would shortly be deepened. 

The scheme of improvement which has re- 
ceived the sanction of Congress contemplates 
cutting a channel from thp 40-foot line, i 
miles outside of Sandy Hook, to a junction with the 
present main ship channel at a point off the south- 
westerly end of Coney Island, a distance of 7 miles, 
and also the dredging of three channels, to be known 
as Bay Ridge, the Red Hook and the Buttermilk 
channels, which will extend along the Brooklyn shore 
from near the northerly entrance to the Narrows to 
and around Governor's Island until a junction is made 
with the 40-foot line from the East River to the 
Hudson River. In the accompanying sketch these 
new channels are shown in shaamg. The new channel 
at the entrance to the harbor will be 40 feet in 
depth at mean low water and 2,000 feet wide. Bay 
Ridge, Red Hook and Buttermilk channels are also to 
be 40 feet deep at mean low water, and each will have 
a width of 1,200 feet. 

The most important waterway, of course, is the en- 
trance channel which will be cut from the 40-foot con- 
tour line outside Sandy Hook, across the bar, and will 
extend in a straight line for 4 miles, to finally swing in 
to a junction with the deep naturalchannel through the 
Narrows. The amount of excavation necessary to com- 
plete this great work, which by a recentAct of Congress 
is to be known as Ambrose Channel, is estimated at 39, 
020,000 cubic yards, measured in place. The Ambrose 
Channel will take the place of the present main ship 
channel, which runs in a general southerly direction 
from the Narrows to a point opposite Sandy Hook 
Point, when it takes a sharp turn of over 90 degrees to 
the east and runs out in a fairly straight line to deep 
water. This turn has always been a hindrance to 
navigation, especially since ocean-going steamships 
have increased to lengths of from 600 to 700 feet. By 
the Ambrose Channel, as will be seen from the map, 
shipping can steam from the North River to the 
deep sea without having to make any turn that neces- 
sitates such extreme caution as must be observed in 




LAUNCH OF THE DREDGE "THOMAS." 




SECTION THROUGH HOPPERS. 



navigating the present waterway. The dredg- 
ing that is to be done along the Brooklyn shore 
will necessitate taking out 16,400,000 cubic 
yards measured in place, and when the work 
is completed the whole of this important water- 
front, with the wharves, elevators, and ware- 
houses, adjacent to these channels will be avail- 
able, not merely for the largest vessels which 
are now afioat, but for the largest which are 
likely to be built for many a decade to come. 
We Illustrate herewith one of the two dredges 
(the most powerful of their kind in the world) 
which have been specially constructed for the 
work of excavating the Ambrose Channel. It 
will be seen from their dimensions that they 
are veritabe sea-going steamships. It was nec- 
essary to build them of great yower and size 
to enable them to work in the exposed positions 
in which most of the dredging must be carried 
on. The first of the two, which has been 
named the " Thomas," recently came up from 
the Maryland Steel Company's works at 
Sparrow Point, Md., where the two dredger; 
have been constructed. They are of what are 
known as the hydraulic hopper type, and they 
are the first sea-going dredges to be built in 
the United States. Preliminary trials of the 
" Thomas " have been made by the Metropol- 
itan Dredging Company of New York, which has the 
contract for cutting this channel. 

In a general way the " Thomas " is modeled on the 
lines of the " Brancker," the first of two large sea-going 
dredges which have been doing excellent work in main- 
taining a proper depth of water in the Mersey, Eng- 
land, but the capacity of the " Thomas " and the sister 
dredge wiL be some 30 per cent greater than that of 
the Mersey dredges. 

The principal dimensions are as follows: Length, 
300 feet; beam, 52 feet 6 inches; molded depth, 25 feet. 
Outside of the space which is necessary for machinery, 
bunkers, and the crew, the body of the ship is utilized 
for holding the material whica is sucked up from the 
bottom of the channel. The quarters for the crew are 
located forward, while the main engines and boilers 
are aft. The vessel is propelled by twin-screw, triple- 
expansion engines, with cylinders 18 inches, 28 inches 
and 45 inches in diameter by 30 inches stroke, and the 
estimated speed when she is loaded is 8 knots an hour. 
Steam is furnished by two Scotch boilers at a work- 
ing pressure of 180 pounds to the square inch. The 
body of the vessel is occupied by twelve large receiv- 
ing hoppers, which are arranged in two lines on each 
side of the center line of the vessel; eight of these are 
20 feet long by 18 feet wide, while four of them are 
22 J feet long by the same width. They extend verti- 
cally from the bottom of the vessel to the main decU, 
a distance of approximately 26 feet, and they have a 
combined capacity of 28,000 cubic feet of material. 
Each of these hoppers is provided at the bottom with 
a central discharge valve, opening through the floor 
of the vessel. The valve is controlled by a hydraulic 
cylinder, the plunger of which is 12 inches in diameter 
by 36 inches stroke. 

The method of dumping is ingenious and very effec- 
tive. The discharge opening is circular and about 4 
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feet in diameter. A circular tube of the same size fits 
down over the edge of the aperture, and prevents the 
escape of the sand through the opening during the 
process of pumping. To discharge the load from the 
twelve tanks these tubes are all simultaneously lifted 
by the hydraulic cylinders which are located immedi- 
ately above them and the sand runs out through the 
bottom. To facilitate its exit, powerful .jets of water 
are thrown into the mass of sand, a powerful pump 
being carried on the dredge for this purpose. 

Between the hoppers is a rectangular well, in which is 
hinged a length of suction pipe, 4 ft. 6 in. in diameter. 
This suction pipe which is hinged by a ball-and-sock- 
et joint in trunnions, one in each wall of the well, 
is raised and lowered by means of l;4-inch steel cables, 
operated by a hydraulic lifting gear. Sand and water 
are drawn up through the pipe by means of a centrifu- 
gal dredging pump of 48-inch suction and delivery. The 
pump is driven by double, tandem, compound engines, 
one of which is locateu on each side of the pump. The 
engines have 17-inch high-pressure and 30-inch low- 
pressure cylinders, the common stroke being 36 inches. 

In operating the dredges the sand and water are 
drawn up through the pump and carried by lines of 
piping laid along the deck through which it is dis- 
chE»rged into the various hoppers, care being taken in 
loading the hoppers to trim the vessel on an even 
keel. The sand and mud sink to the bottom of the 
hopper and the surplus water flowa out through the 
discharge ports in the side of the vessel. When the 
hoppers are full, the suction pipe is drawn up and 
the vessel proceeds under her own steam out to sea, 
where me hydraulic valves are raised allowing the 
mud, sand, etc., to prss out through the bottom of the 
hull. 



Drninas:c of Lake CopaiN. 

An interesting piece of engineering work which has 
been recently carried out in Greece has been the drain- 
age of Lake Copais. The lake has practically disap- 
peared, and a large surface of arable land has been 
thus secured. This sheet of water presented many 
remarkable features; it was situated near the center 
of the plain of Boeotia at about 300 feet above the sea 
level, and was the largest of the lakes of Greece. To- 
ward the north and east it was bordered by high lime- 
stone rocks. It received all the waters of Boeotia, the 
Hereynus, Cephisus and Melas; it was very deep at 
the foot of the ancient Copse, but, on the contrary, was 
partly filled up by alluvium from the slopes of Helicon. 
At low water it covered a surface of 60 square miles, 
and its volume reached at times more than 800,000,000 
cubic yards, and at some periods its level at the village 
01 Copae was more than 22 feet above that of the 
Melas. It had no apparent connection with the sea 
or with the smaller lakes, the water being carried off 
by evaporation and by twenty or more subterranean 
passages which communicated with the canal of Eu- 
boea; these latter were purely natural fissures result- 
ing from earthquakes. The evaporation from the sur- 
face was, however, considerable, owing to the high 
temperature of the region, which in summer reached 
a mean of 21 deg. to 28 deg. C. and sometimes even 
35 deg. When the level of the lake fell at the end of 
spring a temporary vegetation appeared, which was 
very abundant, and showed that the soil would be pro- 
ductive if the lake were dried up. Some unsuccessful 
attempts in this direction were made in ancient times, 
but it was only in 1880 that the government of Greece 
made arrangements with a French company, with a 
capital of $3,000,000, to put into execution the drain- 
age of the lake; for this M. Sauvage had made the 
projects as far back as 1848. The general plan con- 
sisted in making all the waters converge toward the 
northeast so as to draw them off by a tunnel into the 
bay of Larymna, but it was also possible to take ad- 
vantage of the fact that there were two lakes toward 
the east at a lower level, and it was the latter ar- 
rangement which was carried out. It was decided to 
dig a belt canal around the southern end of the lake 
which traversed some parts of it and finally ended at 
the estuary of Karditza; from this point a tunnel took 
the water to Lake Likeri, the ancient Hylicus, and 
from there another canal led it to Lake Paralimin, 
passing by the village of Moriki; a tunnel then brought 
it to the canal of Euboea (or Atalanti), near Skropo- 
neri. This work was not, however, finished by the 
original company; it exhausted its capital, and sold 
the concession to an English company capitalized at 
$16,000,000. The company received for the work 16,000 
acres of the reclaimed land, and had the use of the 
rest of the territory, deducting 3,000 acres with which 
the government indemnified the persons who claimed 
property rights or possession in certain parts of the 
lake. The amount of land obtained by the drainage 
of the lake reaches more than 48,000 acres. The 
peasants of the surrounding district have already put 
15,000 acres in cultivation. The company rents the 
ground for a payment of 20 per cent of the gross 
product, at least for certain crops, such as wheat, bar- 



ley, corn, etc. The cultivator has the right to pasture 
his stock on the ground reserved for this purpose; he 
also undergoes a fine if he does not cultivate all the 
territory he rents. The ground is very fertile, and 
produces cotton, melons, colza, beet, etc., with success. 



Artificial FosslIIzatlon of Wood. 

M. G. Arth presented to the Academic des Sciences 
an account of a singular transformation of wood into 
a substance resembling a fossil combustible. A piece 
of guaiac wood in a perfectly healthy state had been 
placed at the bottom of a bronze casting to serve as 
the pivot of a horizontal turbine of the Jonval type, 
having a force of 12 horse power and turning at 112 
revolutions per minute. The whole of the movable 
system weighed about 800 pounds; the end of the 
shaft which rests upon the wood is of steel. Without 
being immersed in water, the pivot is always damp, as 
it is placed below the level of the outlet orifices. After 
six months of running, the apparatus was dismounted. 
The wood was found perfectly intact in the lower part, 
but the upper part upon which the steel shaft rested 
was transformed into a black and brittle substance, 
breaking easily into small pieces; the brilliant and 
irregular fractures presented all the appearance of 
the mineral combustibles. After drying in vacuo, 
analysis gave 3.9 per cent ash, 4.86 hydrogen, and 69.76 
carbon. The organic matter in its original state gave 
5.05 hydrogen, 72.59 carbon, and nitrogen and oxygen 
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MAP OF NEW YORK HARBOE, SHOWING THE 
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22.36 per cent. The relation between the quantity of 
oxygen and nitrogen and that of hydrogen is 4.42; in 
woods this relation is about 7; in lignites it is about 
5, and in dry coal from 4 to 3. Thus by its composi- 
tion, as well as by its properties, the black product is 
to be placed between the lignites proper and coal rich 
in oxygen; by its calorific power it approaches the 
latter. It is interesting to remark the short time neces- 
sary for this transformation, which was evidently due 
to the infiuence of pressure and a moderate elevation 
of temperature (due to the friction), in presence of 
moisture; that is to say, under the action of the agents 
which are commonly made to explain the progressive 
transformation of wood into ligneous matter and to 
coal. It is thus shown that under favorable circum- 
stances the time necessary to realize these changes is 
much less than generally supposed, and the duration 
of the long geological periods usually considered in 
such cases is not essential. 
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Arcliiieoliiral Volumes. 

We wish to acquaint our readers with the fact that 
bound volumes of our Buildixg Edition for 1900 are 
now ready for delivery. These volumes are invaluable 
to those wishing to consult plans of houses of a wide 
range of cost and architecture; numerous perspectives 
and floor plans are given in each issue. A feature of 
this edition during 1900 was the numerous cuts of 
beautifully furnished and decorated interiors. 



January 12, 1901. 

(Slorrespondence. 

The Parsons Steam Tnrblnc. 

To the Editor of the Scientific American: 

In answer to your kind request that I should con- 
tribute an article on Steam Turbines in your valued 
and influential columns, it has given me much pleas- 
ure to compile a short statement of the present state 
of the steam turbine industry so far as it relates to 
the Parsons steam turbine, manufactured by the fol- 
lowing flrms: Messrs. C. A. Parsons & Company, 
Heaton Works, Newcastle-on-Tyne; the Parsons Marine 
Steam Turbine Company, Limited, Wallsend-on-Tyne; 
the Westinghouse Machine Company, of Pittsburg, Pa., 
U. S. A.; Messrs. Brown, Boveri & Company, of Baden, 
Switzerland, and a German company now in course 
of amalgamation. 

Messrs. C. A. Parsons commenced the manufacture 
in the year 18S4, and have gradually improved and 
increased the size of the steam turbines manufactured 
by them. At the present time the aggregate horse 
power of turbines at work for electrical purposes ex- 
ceeds 140,000 horse power. The largest size plants 
yet constructed are two of 1,000 kilowatts output for 
the municipality of Elberfeld, in Germany. The con- 
sumption of steam of these plants when tested by a 
deputation of experts from Germany, W. H. Lindley, 
Prof. Schroter, and Prof. Weber, showed the following 
results: 

" At the overload of 1,200 kilowatts, and with a steam 
pressure of 130 pounds at the engine, and 10 deg. C. of 
superheat, the engine driving its own air pumps, the 
consumption of steam was found to be at the rate of 
18.8 pounds per kilowatt hour. To compare this flgure 
with those obtained with ordinary piston engines of 
the highest recorded efficiencies, and assuming the 
highest record with which I am acquainted of the 
ratio of electrical output to the power indicated in 
the steam engine, namely, 85 per cent, the flgure of 
18.8 pounds per kilowatt in the turbine plant is equiva- 
lent to a consumption of 11.9 pounds per indicated 
horse power, a result surpassing the records of the 
best steam engines in the production of electricity from 
steam under the conditions named." 

I have also pleasure in sending you an official trans- 
lation of the report of these gentlemen. 

So early as 1892 the steam consumption of the tur- 
bine had been lowered to 27 pounds per kilowatt hour, 
or 16 pounds per indicated horse power, as testified by 
Prof. Ewing, F.R.S., of Cambridge, England; and in 
the following year its application to marine propulsion 
was undertaken by the second named company above, 
and led first to the construction of the yacht " Tur- 
blnia," of 34i^> knots speed, completed in 1896, and 
later to that of H. M. S. "Cobra," of 400 tons displace- 
ment and 35 knots speed, and H. M. S. " Viper," of 
370 tons displacement and 36.58 knots mean speed on 
a one-hour trial under English Admiralty conditions 
of weights and measurements. During the trials these 
vessels have shown a coal consumption per indicated 
horse power within the guarantees, they have suffered 
no breakdown or hitch directly or indirectly connected 
with the turbines, during their official trials, and the 
" Viper " has exceeded her contract speed by more than 
5 knots. 

On November 1, 1896, the United States and Canadian 
patents for land purposes only were acquired by the 
W^estinghouse Machine Company, of Pittsburg, but up 
to the present time I am only aware that five plants of 
120 to 300 kilowatts capacity have been put to work, 
and one of 1,500 kilowatts capacity is under construc- 
tion. This should be contrasted with English output 
of over 130,000 horse power during the last ten years 
for electrical purposes only. 

Last August Messrs. Brown, Boveri & Company, of 
Baden, undertook, in conjunction with ourselves, the 
manufacture of steam turbines for electrical purpose* 
on the Continent, and they have at present an order 
for a 4,000 horse power turbo-alternator for Frankfort- 
on-Main besides quite a number of smaller plants. 

I have had my attention directed to an article by 
Rear Admiral George W. Melville, Engineer-in-Chief 
of the United States na, y, in your issue of November 
24, and as I have the honor and pleasure of his ac- 
quaintance by correspondence, and know his invariable 
courtesy, I venture to hope that he will pardon me 
when I say that the " Viper " and the " Cobra " are 
not " racing machines," but formidable torpedo-boat de- 
stroyers, of the usual scantlings of the English 30- 
knot destroyers, strengthened specially for the higher 
rates of speed to which they have attained; that they 
can outstrip by many knots any other destroyers in 
the world in smooth or heavy weather, and that their 
complete absence of vibration at all speeds permits of 
an accurate sighting of guns and torpedoes, impossi- 
ble with similar vessels fitted with reciprocating 
engines. 

I may perhaps further explain that though the first 
marine steam turbines have been fitted in very fast 
vessels for the obvious reason of facilitating the de- 
velopment of a new system, yet steam turbines- are 
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quite as readily designed for battleships, cruisers, At- 
lantic liners, and all fast passenger vessels, and in 
such vessels will, in my opinion, give results as regards 
coal consumption at all speeds superior to those at 
present obtained with reciprocating engines. 

As the turbine, when installed on land, as in .Eng- 
land and at Elberfeld has surpassed in economy of 
steam the best triple-expansion reciprocating engines, 
and the turbine of 4,000 horse power for Frankfort 
is guaranteed to still further improve the lead; so 
in marine work the steam turbine is destined to re- 
place the reciprocating engine in all fast vessels from 
moderate up to the largest tonnage. 

CiiARLf;s A. Paksoxs. 

Turbinia Works, Wallsend-on-Tyne, December 18, 
1900. 



THEEE RECENTLY PATENTED NOVELTIES 

One of the most interesting inventions for which 
letters patent have been granted within the last few 
weeks is a process of coating one metal with another, 
devised by Samuel H. Thurston, of Long Branch, N. J. 
The metal to be coated (usually iron or steel) is first 
so thoroughly cleaned that all foreign matter is en- 
tirely removed. After this thorough cleansing the 
metal is ready to receive its covering. The coating 
metal is systematically beaten against the metal to 
be coated. This beating process is produced by vibra 
tory beating-rods, pivoted to bars secured on a rapidly 
revolving drum. The drum is located above a bed 
plate arranged to move beneath or over the radius ot 
action of the beating-rods. On the bed-plate the metal 
plate to be coated is firmly secured, so that by rapidly 
rotating the drum the beating-rods strike the surface 
of the metal. The particles from the beating-rods are 
hammered into the pores of the plate, and are incor- 
porated with its surface to form an adherent film of 
metal. So perfect is the cohesion of the two surfaces 
that the film can not be mechanically removed without 
removing particles of the plate. 

In order to reduce the friction of worm-gearing, 
Charles M. Jones, of Philadelphia, Pa., has invented 
the novel device illustrated in the second of our en- 
gravings. The driving or pitch faces of the worm are 
formed with a continuous groove, which receives a 
series of balls. During the rotation of the worm the 
balls travel freely along the usual pitch-line and bear 
against the teeth of the meshing wheel. Thus Mr. 




Fig. 2.— A BALL-BEARING WORM GEAR. 

Jones substitutes rolling friction for the usual sliding 
friction. 

An odd little mechanical toy which is noteworthy 
for its simplicity is the subject of the third illustra- 
tion. The toy is the invention of John J. Reid, of 
Lyons, Iowa. Upon an upright having on opposite 
edges cam-like, staggered fulcrum-bearings a seesaw 
lever is mounted. The lever is provided with oppo- 
site fulcrums in the form of tongues, alternately en- 
gaging the bearings. At the ends of the lever figures 
representing a clown and a negro are pivoted. The 
seesaw being at the upper end of the standard with 
the lower fulcrum tongue resting in one of the bear- 
ings, the upper end of the longer portion of the see- 
saw will rock down by reason of. its greater weight 
until its fulcrum tongue engages the next lower bear- 
ing and the opposite end of the lever moves downward- 
ly. This alternate rocking motion continues until the 
seesaw has reached the lower end of the standard 
The standard is then reversed, and the seesaw retraces 
its course. 



luterual Water-way ■inproveineiitH About 
Pittsburg. 

The varied manufacturing interests and vast coal 
trade of Pittsburg are due to cheap water transporta- 
tion. In 1836 the Monongahela Navigation Company 
was organized for the purpose of establishing a slack- 
water system on the Monongahela between Pittsburg 
and Virginia (now the West v'irginia) State line. The 
company was chartered with a capital of $300,000, 
held largely by those interested in the industrial rise 
of Pittsburg and in the development of the rich coal 
fields along the Monongahela. The work of establish- 
ing dams on the stream was begun in 1838. Instead 
of the shoaly rippling stream which it was before its 
improvement, the Monongahela is to-day a noble 
stream whose traffic amounts to many million tons 
annually. Until 1897 the slack-water system remained 
in the hands of the private corporation which had 
begun the improvement of the stream; but in that 
year the locks passed into the hands of the United 
States government, and thus a free system of naviga- 
tion was begun. In early days both the Allegheny and 
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Fig. 1.— THE THURSTON KETAL-BEATEE. 

the Youghiogheny possessed a system of dams, but 
these were permitted to fall into decay. Of late years 
several government dams have been constructed on 
the Ohio, but these are not sufficient to provide the 
stream with free navigation at all seasons of the year. 

The time is not far distant when the rivers adja- 
cent to Pittsburg will have an elaborate slack-water 
system. Congress has passed bills which provide for 
six dams on the Ohio, including the Davis Island dam, 
which was completed in 18Ji,j. The new dams, like the 
Davis Island dam, will be of the movable type, so that 
they can be lowered at any time, leaving a clear chan- 
nel. They will be located at Glenfield, Osborn, Legion- 
ville. Freedom and Merrill, the dam at the latter point 
being the lowest one on the Ohio which will be erected 
at the present time. Surveys have already been made 
for a government dam at Marietta, Ohio, but the 
work has not yet been begun. It is believed that the 
series of dams now under construction can be com- 
pleted within three years. 

The work on the Ohio River dams is now well under 
way, the locks of all the dams being nearly completed. 
At Merrill the greater part of the dam is finished. The 
gate at Merrill will, when completed, be the largest one 
of the movable type in the world. It is 13 feet high 
and 112 feet wide. It will be moved by hydraulic 
power, derived from the river, which it will hold back. 
All of the Ohio River locks will be of the same type. 

The Herrs Island dam, on the Allegheny, is already 
completed, and will be the only Allegheny River dam 
of the movable type. The other three dams now under 
construction will render the Allegheny navigable for 
large river steamers above Tarentum, a distance of 30 
miles above Pittsburg. This river improvement will 
provide a water outlet tor the various important in- 
dustries located in the Allegheny Valley. The Alle- 
gheny locks will be 300 feet in the clear, with a width 
Df 60 feet. 

Some day a ship caiial will connect the Ohio with 
the Great Lakes. The preliminary sirvey for this 
great waterway improvement was made some years 
ago, when it was proposed to construct a canal which 
would give vessels ot 3,000 tons or more free passage 
between Lake Erie and Pittsburg at the expense of 
Pittsburg capital. A detailed description of this great 
internal improvement will be found in the issue of 
September 24, 1898, of the Scik.ntm-ic AMf;ni(AX. This 
great canal will solve the problem of cheap transporta- 
tion of the ore supply for the Pittsburg furnaces, open 
up an artery for the vast coal-carrying trade, and 
enable Pittsburg manufacturers to enter foreign 
markets. 
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Favoritism fa AY'orliiiieii. 

It often happens in factories, says The Superintend- 
ent and Foreman, that one workman has a " pull " with 
other workmen, and by this means is abia to make con- 
siderable moaey at the expense of his fellows on the 
same branch of work, and this all unknown to the 
foreman. Sometimes man after man will leave the 
factory, and if asked the reason for quitting, all that 
can be gotten from them is an indistinct muttering 
about not getting a square show, and the foreman 
wonders wherein he did not give the men a square 
show, and finally sets the men down for cranks. 



The men cannot always say positively that it is so; 
they feel it rather than see it. They see a workman 
next to them always having the lasts he needs, or al- 
ways getting the easiest case to set up, buff, or scour, 
and yet they are not able to see just how it is done. 
Not seeing, they do not feel like making definite 
charges or statements, as they do not know how to 
sustain them; but they are assured in their own minds, 
for they have encountered the same thing before, that 
there is a clique running the factory. 

Cliques run a great many factories, and generally 
without the foreman's knowledge. Sometimes a fore- 
man is partner to a cliqufe, and sometimes he believes 
it is good policy for the firm; and occasionally it is, 
but very seldom. The best managed factories have 
systems which make favoritism of one workman to 
another impossible. 

In some factories the firm has a man whose business 
it is to hunt up all obstacles to good work, including 
such as this; and it would be a good thing for many 
manufacturers to use up any spare time they have in 
asking the more intelligent of their employes — not 
always the old help, though — what difficulties they 
meet with. It is not a bad thing to have your factory 
have the reputation ot being a good one to work in, 
for the time may come when help will be needed, and 
when not being able to secure the right help at the 
right time will cause the loss of considerable money. 



The Current Siippleineut. 

The current Sifi'lemext, No. 1306, is of unusual 
importance, the leading article being entitled " The 
Steam Turbine; The Steam Engine of Maximum Sim- 
plicity and of Highest Thermal Efficiency." This paper 
is by Dr. Robert H. Thurston, ot Cornell University, 
and may be regarded as one of the most important 
contributions ever made to the literature of mechanical 
engineering. It is elaborately illustrated. "The PoUak- 
Virag Telegraph " is described in detail, showing the 
ingenious mechanism by which messages can be trans- 
mitted and written at high speeds. " The German 
Colony of New Guinea " is illustrated by many en- 
gravings. " The Mechanism of Amphitheaters " is a 
most interesting article, showing how the cages con- 
taining the animals were lifted to the level of the 
arena by mechanical means and opened automatically, 
and how the great awnings were warped across the 
amphitheater in sections. " A New Method of Testing 
Glass Surfaces " is by Edmund M. Tydeman. 



January Buildiiiit I'Mitloii. 

The January issue of the BriLuixo Edition worthily 
begins the new century, and it is one of the handsomest 
numbers ever issued of this unique periodical. The 




Fig. 3.— AN ODD MECHANICAL TOY. 

cover illustrates a half-timbered house at Greenwich, 
Conn., and is printed in a highly artistic manner. 
The other houses which are given in this issue are 
excellent. Among the many interesting features of 
this edition are the "Spanish National Pavilion at the 
Paris Exposition," " A Remarkable Wood-Carving," 
and a " Mediaeval German City Gate." The literary 
contents deal with " Mechanical Triumphs of the An- 
cient Egyptians," " An Architectural Critic in the Year 
2000 A. D.," and " Athens in 1900." 



Concentft. 



{IlliiBtratefl arricleB ar« m 

Armstrone, death of IjOrd 19 

AutomobilG news 22 

Boiler Gxplo.'*ion, curious effects 

of* 23 

Books, new 28 

Broachinp machine* 21 

Buildinp edition, January 27 

Canal, Sault Ste. Marie 19 

Chimneys, the huilding and re- 
pairing of tall* 21 

Copais, drainaere of I^ake 2*; 

Counling. flexible* 21 

Dredges, new* 2.5 

Plngineerinp: notes 23 

Geological society, annual meet- 
ing of 19 

Gun. quick-firing* 20 

Ini-entions, index of 28 



arkfid with q,Tl nRterlRlt.l 

Inventions recently patented 28 

Irrigation. Hawaiian Islands* 20 

Ijathe, large* 17, 22 

Metal beater, Thurston* 27 

Moving picture litigation 19 

Nicaragua water supply. Lake ... 22 

Notes and queries 2S 

Science notes 2.S 

Ship subsidy bill 18 

Supplement, current 27 

Toy. mechanical* 27 

Turbine, effl ciency of 18 

Turbines, Btenm* 2*> 

Volumes, architectural 26 

WatPrways, Improvement about 

Pittsburg 27 

Wood, fossilization of 26 

Worm gear, ball bearing* 27 



1 1901 SCIENTIFIC AMERICAN, INC. 



28 



^dmtiiit %mtx'um. 



January 12, 1901. 



SECENTLY PATENTED INVENTIONS. 
Agricultural Implements. 

HAY OR STRAW STACKER.— Robert 
Griswold, Grover, Colo. This invention re- 
lates to portable machines for unloading and 
staclsing loose hay and straw.. A character- 
istic feature of the invention is a very simple 
construction of directing platform which, 
when used in connection with a hoisting rope, 
guide ropes and a swing, can be conveniently 
utilized to convey the hay in the form of a 
roll from a wagon to the ground, where the 
stack is to be formed. 

MACHINE FOR TOI'l'ING BEETS.— Ju- 
lius H. LUHRS, Fruita, Colo. The machine is 
especially adapted for topping beets in the 
field, and is designed to be drawn between 
rows of beets in order that it may operate on 
the tops of two rows simultaneously. The 
cutters cleanly sever the tops. The distance 
between the cutting blades and the ground can 
be readily regulated. The machine <'an be 
raised at the front so as to carry the cutters 
some distance from the ground in driving to 
and from the field. 

COUX-CrTTEH. — ClUKl.in- O. EuKltl.Klx. 
Shawano. \Vis. The device comprises a metal 
foot-plate having downwardly-pressed ribs and 
an extension-plate formed with a slot. A screw 
passes through the slot into the foot-plate. The 
channels formed by the depressed ribs are en- 
gaged by downward extension^ on the front 
end of the extension-plate. On the front end 
of the foot-plate a t-ut ting-blade is carried. 
The operator grasps the corn-stalks, and, by 
forcing his foot forward against the cutting- 
blade, severs the stalks near the ground. 

KNIFE FOR IIAKVESTI.RS, MOWERS, 
ETC. — IlERSCHEi, Oldiiaj[, Orleans, Ind. Mr. 
Oldham has invented a novel knife or cutter 
for harvesters, reapers, mowers, lawn-mowers, 
and like machines. His invention is an end- 
less or chain-knife, which is inclosed in a 
casing having upper and lower plates pro- 
vided with flanges at their front and rear 
edges. Between these flanges the blades of the 
endless chain-knife are projected.. A cover is 
fitted over the rear flanges and t'-- -ear run 
of the knife. The travel of the knife is the 
same at all points, since there are no centers 
to pass. Repairs can be easily made. 



Electrical Apparatus. 

PUSH-BUTTO. ,. — TnoM.is A. Nathans, 
Manhattan, New York city. On a bottom plate 
a casing is removably held ; and through the 
top of the casing a push-button slides. A 
double contact device is adapted independently 
to close a normally open circuit when the 
push-button is depressed, and also when the 
casing is partially removed from the bottom 
plate. By reason of this construction the bell 
can be sounded either in the ordinary manner 
oi- when a removal of the parts of the bell is 
attempted. 

CALL-BOX.— Edgar E. Salisbury, Chicago, 
III. The object of the invention is to provide 
a simple mechanism for connection with a 
telephone system, which may be employed to 
send a telephone call to the central station or 
to serve as a messenger call. A telephone can- 
not be placed in the circuit without first 
sending a signal ; and after one conversation 
is finished and the receiver replaced, a second 
conversation cannot be had without repeating 
a call. 



mechanical Devices. 

BARREL MACHINE. — John S. Wright, 
Jr., Churchland, Va. The novel feature of the 
invention is a form comprising end-rims T'- 
shaped in cross section, and intermediate rJms 
formed with perpendicular annular flanges al- 
ternately arranged. Connecting rods are 
passed through the base of the end rims and 
through the annular flanges of the interme- 
diate rims. When the rims of the form are 
made in three segments, as in the present In- 
vention, the exertion required for lifting the 
hinged sections, either in opening or closing 
the form, is comparatively insignifi<'ant when 
compared with the exertion re(]uired for open- 
ing and closing one-half the heavy form. 

MOTOR TOY.— John II. Whitino, Manhat- 
tan, New York city. Mr. Whiting has invented 
a perambulating toy in the shape of a horse. 
A motor and lever connections are provided for 
simultaneously operating the legs of one side 
in opposite directions, causing the animal to 
walk. By means of an attachment to the neck 
the head can be employed for winding the mo- 
tor-spring. 



the tree should be of the same size as the 
piece previously cut from the limb. In car- 
rying out the present invention parallel blades 
are employed which are operated transversely 
of the stock to be budded and the tree from 
which the bud is to be removed. Thus the bud 
section is made to correspond in size and shape 
with the space provided for it. 

AUTOMATIC VEHICLE HITCH-BRAKE.— 
Charles Kitchen, Elwood, Ind. The Inven- 
tion provides an attachment for vehicle- 
brakes so constructed that, when the brake 
is fully or partially applied at the time 
a vehicle is to be left standing, the driving- 
reins may be attached to the brake-lever and 
the brake-beam be controlled automatically to 
such an extent that, while the animal is free 
to move forward or backward a limited dis- 
tance in the shafts, an undue forward or back- 
ward movement will result in the application 
of the brake shoe or rollers to the wheels 
of the vehicle. Thus the horse and the 
wagon must of necessity remain where they 
have been left standing. 

DISK-Siri'ORTING ATTACHMENT FOR 
GRINDSTONES. — William \V. Hewitt, Get- 
tysburg, S. Dak. The. disk-supporting attach- 
ment comprises a post for re<'eiving the disk to 
be sharpened. Inwardly-inclined rollers of dif- 
ferent diameters support the disk, and springs 
coiled around the post hold the disk against 
the roller. When the device is carried to a 
grindstone and the grinding-wheel is brought 
into contact with the disk, the whole arrange- 
ment will revolve during the sharpening pro- 
cess. 

COMBINATION PIPE, CIGAR HOLOE.l 
AND CIGARETTE HOLDER. — Philip Fisch- 
er, riauderville, N. J. This very novel smok- 
er's article comprises a body having members 
with connected bores of different sizes. One 
of the bores is designed to receive the stem 
of a mouthpiece or a cigar and the other bore 
is arranged to receive the mouthpiece-stem, a 
cigarette, or the stem of a pipe-bowl. A pl^e- 
bowl has a stem for engaging one of the bores ; 
and a mouthpiece has the end of its stem 
reduced to fit the smaller bore of the body. 
The portion of the stem above the reduced end 
fits the larger bore. 

CARTRIDGE. — Antony Barrallon, St. 
Etienne (Loire), France. The invention pro- 
vides a cartridge which, on the one hand. In- 
sures the indefinite preservation of the powder 
charge and on the other hand a complete and 
quick combustion of the charge, together with 
its casing, as soon as the shot is fired, in order 
to reduce the work required for firing the 
gun. 

MICROMETER-GAGE.— Albert A. Brandt, 
Birmingham, England. This new micrometer- 
gage is arranged to permit a correcting ad- 
justment in case of deviations in the setting 
of the micrometer device on a beam and to 
permit convenient adjustment of the microm- 
eter device in case of wear on the anvil 
and spindle. On the beam a main microm- 
eter device is movable, adapted to be fast- 
ened at measured points. The micrometer 
comprises a barrel in which a cylinder is ad- 
justable. A sleeve is connected with the cylin- 
der and extends over the barrel. A spindle is 
likewise carried by the cylinder. The sleeve has 
a graduated end to indicate micrometer ad- 
justment relatively to the barrel, and a correct- 
ing micrometer device indicating on the other 
end of the sleeve to adjust the spindle of the 
main micrometer device to any discrepancy in 
the setting of that device on the beam. 

PLEASURE-CANAL. —George W. Scho- 
FIELD, Coney Island, Brooklyn, N. Y. The In- 
venton is a pleasure device having a large 
waterway in a comparatievly small space, the 
banks of the waterway being provided with 
scenery of an amusing character. A novel 
means has been devised for shifting the boats 
from the lower level or terminal of the canal 
to the higher level or starting point. 



business and '^evsanal. 



Marine Iron Works. Chicago. Catalogue free. 

" U. S." Metal Polish. Indianapolis. Samples free. 

Yankee Notions. Waterbury Button Co.. Waterb'y, Ct. 

For bridge erectinK engines. J.S. Mundy, Newark. N.J. 

Hook and Eye Patent for Sale. F.J. Kappold, 12 W. 
Oth St., Erie, Pa. 

Special and Automatic Machines built to drawings on 
contract. The Garvin Machine Co., 141 Varick St., N. Y. 

The celebrated " Hornsby-Akroyd " Patent Safety Oil 
Engine is built by tlie De La Vergne Refrigerating Ma- 
chine Company. Foot of East l:i.Sth Street, .New York. 

The best book for eleciricians and begiiniers in elec- 
tricity is '■ Kxperiniemal Science." by Geo. .VI. Hopkins. 
By mail. $4. .Muriri ,S Co., publishers, mil Broadway, N. V. 

tW Send for new and ctiiuplere catalogue o f Scientitlc 
and other Books for sale by .Munii &. Co., 361 Broadway, 
New York. Free on application. 



Rallivay Appliances. 

RAIL-JOINT.— Sii.a.s B. Wharton, South 
Bend, Ind. The rail-Joint has a sleeve engag- 
ing the bases and the webs of the ends of ad^ 
jacent rails. Bolts extend through the sides 
of the sleeve and through the rail-webs ; and 
a nut-lock-bar engages the sides of the bolt- 
nuts. The bar has an extension adapted to 
extend along the under side of the base of the 
rails, the extension crossing through the sleeve. 
A key or wedge securely fastens the nut-lock- 
bar in position. 



miscellaneous InventP'ns. 

BUDDING IMPLEMENT.— William Nel- 
son, Jefferson I'arish, La. In the operation 
of budding it is the usual practice to remove 
a piece of bark from the tree to be budded, 
and then to remove a similar piece of bark 
from the limb of a tree bearing a fine variety 
of fruit. The piece of bark to be budded OD 



Designs. 

GEM-SETTING.— Gerhardt G. M. F. , aht- 
manx, Manhattan, New York city. Mr. Ilart- 
mann has received two design patents for set- 
tings in which the gems are arranged in the 
one case in two parallel long side members 
and two parallel end members, together with 
chains of bead-like figures appearing within 
the border. In the second design, witliin a rec- 
tangular border chains of globular and irreg- 
ular gems are arranged in parallel lines. 

LOCK AND HINGE FASTENER FOR 
BOXES. — GiOdiiOE B. Schmidt. Brooklyn, New 
Y'ork city. This novel fastener is formed of a 
single piece of wire which can be readily ap- 
plied to a box. The simplicity of the device is 
its chief merit. 

LEATHER FABRIC- Charles D. Will- 
i.AMS. Manhattan, New Y'ork city. The leading 
feature of the design consists in forming on 
one surface of the fabric closely-arranged, ir- 
regular and slight projections to give a stip- 
pling appearance. Channels are employed to 
represent veining. 

SIIADE-ROLLKR BRACKET.— Williaji K. 
Maddeun and Edward II. IIigbee, Jr., St. 
Louis, Mo. The body of the bracket is essen- 
tially rectangular and has at one side a 
bayonet-slot. Between the slot and the ojipci- 
site edge of the body are two openings : and 
from the upper end of the opposite edge a spur 
projects. 

Note. — Copies of any of these patents will 
be furnished by Munn & Co. for ten cents each. 
Please state the name of the patentee, title 
of the invention, and date of this paper. 




IIINT.S TO COKUKSrONDEXTS. 

Names and Address niiist acmnipnn.v all letters or 
no attciilioii will lie paid theieto. This is tor 
imr inffU'iiijitioii ami nut for publication. 

References In foi-niei' jirticles or answers should 
give iliite of iiaper jiiiil piigi* or number ot 
(jnesl ion. 

Inquiries not .iiiswered in reasniiablo time should 
be re[)eiite(l; coi-i-es|)oiideiits will bear in mind 
that some iinswers i-equire not a little re- 
search, and. though we einleavoi- to i-eply to all 
eithei- by letter <ir in this depiirtinent, each 
must taki' his turn. 

Buyers wishinj^ to purehase any article not adver- 
tised in oiii- columns will be furnished with 
addresses of housi-s inanufiicturing or carrying 
the same. 

Special Written Information on matters of personal 
ratliei" than general interest cannot be expected 
without renmneratlon. 

Scientific American Supplements refern'd to may 
be hud at the oflico. Pi-ico 10 cents cacli. 

Books referred to pi-omi)tly supplied on receipt of 
price. 

Minerals sent for exauiination should be distinctly 
marked or labeled. 



(802'i) M. J. H. asks : 1. Can the con- 
tinued use of an electric generator or small 
dynamo have any ill effect on a ;i.'rson if It 
is used about three times a week as hard 
as it can be stood? A. Y'es ; most certainly. 
Our advice to all is to use electricity only 
under the direction of a competent physician. 
Then there will be no danger of ill effects. 
2. How may a piece of gold be dissolved and 
made into a plating solution to be used with 
batteries? A. Gold is dissolved in aqua re4'.i 
.3. Can any kind of plati-.g solution be naile 
by dissolving the salts of the metal in water 
or anything they will dissolve in? A. Foi" 
preparing plating solutions see Watt's "Elec- 
troplating." price $1 by mail. 4. Can an al- 
ternating current dynamo be changed to a 
continuous current without altering the dy- 
namo? A. An alternating current dynamo may 
be converted into a continuous current ma- 
chine by replacing the collecting rings with n 
commutator. Y'ou can probably make a com- 
mutator from the plans in Supplement GOO, 
price to cents. 

(80241 E. A. M. asks : 1. Is there a Sup- 
PLEMEX'r in which I may find a description of 
an arc-lamp suitable for lantern use? A. In- 
formation on arc electric lights for Iant.>rns 
will be found in Scientific Ameiiican, Nos. 12, 
vol. GG ; 11, vol. 74, and 0, vol. 75; also Sup- 
plement, Nos. 75(J and 'J.-iG. Price of above, 
10 cents eacli. 2. What would happen if 
a shunt-wound dynamo were short-circuited 
across its terminals while running under full 
load? A. If a shunt-wound dynamo is short- 
circuited it will develop heat in the circuit 
very rapidly and burn out the short circuit 
if possible. If this does not happen it may 
throw the belt or be stopped by the excessive 
load thrown upon the armature. 

(8025) H. H. asks: Can you answer 
through your information department. In a 
general way, the proportion of gas required 
to run gas engines of G 11. P.. and less alone, 
bare of any load, to the quantity required to 
produce the power to run machinery attached 
to such engines? I have been using a gas en- 
gine (4 H. P.) some time to operate printing 
machinery intermittently, and with varying 
loads, with very satisfactory results econom- 
ically and otherwise. But a test shows that 
it requires as much gas to operate the bare 
engine as the guaranteed quantity for l^i 
H. P. in the machinery. At price of gas here 
to run the engine continuously would cost $100 
a year, if the driving belts wore removed and 
the shafting wholly disconnected, while the ad- 
ditional consumption of gas for small printing 
machinery, stich as platen presses, paper cut- 
ters, etc.. is almost nothing. That makes this 
power very economical for short runs, but 
hugely expensive for continuous work, espe- 
cially where a single light maciiine is the chief 
load required. <'an the engine be taking the 
normal quantity of gas, or is something wrong 
with the adjustments? Apparently nothing is 
out of order. If there is an approximate rule 
governing the amount of gas to drive the en- 
gine alone — in proportion to its power — it 
would aid materially in solving a perplexing 
problem. A. The best gas engines of G H. P. 
use about 18 cubic feet of illuminating gas per 
II. P. per hour for full load with gas and air 
inlet jn-operiy adjusted. The gas consumption 
does not decrease dii-ectly with the load. The 
friction of engine, belting and shafting is a 
constant quantity that does not vary by the 
throwing on and off of small machines, but you 
should have an eflicient governor on the gas 
Inlet to save waste. 



NEW BOOKS, ETC. 

ViCTOK VON RiCHTEE'S TEXT-BoOK OF IN- 
ORGANIC CHEMISTRY. Edited by Prof. 
H. Klinger. Translated by Prof. 
Edgar F. Smith. Fifth American 
from the tenth German edition. 
Philadelphia: P. Blakiston's Son & 
Company. 1900. 8vo. Pp. 430. Price 
fl.75. 
The present edition differs materially from 
those that have preceded it, and includes the 
very latest discoveries. The form of presenta- 
tion is excellent and the subject matter is 
carefully proportioned. The great and well- 
deserved reputation of von Richter and also 
that of the editor and translator is suificient 
guarantee of the adequacy and accuracy of the 
text. It is an admirable text-book and is one 
of the best chemistries we have seen. 

CoiiiiERCiAL Organic Analysis. Vol. 
III., Part 1. Tannins, Dyes and 
Coloring Matter, Wi.ting Inks. By 
Alfred H. Allen, F. 1. C, F. C. S. 
Third edition. Rewritten and en- 
larged. Revised and edited by J. 
Merritt Matthews, Pn. D. Philadel- 
phia: P. Blakiston's Sons. 1900. 8vo. 
Pp. 589. Price $4.50. 

This volume is a chemical classic and merits 
unstinted pra.se. It deals with the properties, 
proximate analytical examination and modes of 
assaying the various organic chemicals and 
products employed in the arts, manufactures, 
medicine, etc., with concise method for the de- 
tection and determination of their impurities, 
adulterations and products of decomposition. 
These remarks apply to the whole series, and 
the present volume deals with such important 
subjects as tannins, dyes and coloring mat- 
ters, also writing inks. 



INDEX OF INVENTIONS 



For which Letters Patent of the 

United States were Issued 

for the Week Ending 

JANUARY I, 1901, 

AND BACH BEARINQ THAT DATB. 

[See note at end of list about copiesof these patents.] 

Advertising-rack, C. H. Epple 664,843 

Air-bi-ake, J. E. Normand 665,341 

Air-ciuupressing machine, J. J. Isler 665,222 

Air-cooling device, S. B. Waters 665,392 

Air in explosion-motors, utilizing liquid, C. 

Linde 664,958 

Air, insulating-receptacle for holding, T. 

Sewall 665,349 

Animal-shears, H. R. Boettcher 664,924 

Armature-shaft alarm device, F. W. Garrett 665,319 
Asbestos-felt covering for boilers, steam- 
tubes, etc., C. Lamprecht 664,873 

Ash-determining apparatus, G. M. Tucker.. 665,041 

Atomizing apparatus, K. L. Benson 664,923 

Auger, earth, Scott & Gerry 664,902 

Ax, H. S. Earle 665,075 

Axle box, car, W. F. Richards 665,268 

Axle or journal box, W. E. Prindle 665,345 

Bag-holder and sifter, combined, M. H, 

■Bhanley 665,276 

Bag-machine, L. D. Benner 665,387 

Ealing-press, C. W. Davidson 665,191 

Baling-press, L. Trabue 665,284 

Baling-press, A. Wickey 664,987 

Ball-beal-ing seat, H. P. Scott 664,97;! 

Barrel-elevator, C. W. Levalley 665,022 

Barrel, metal, U. B. Halgh 665,003 

Bearing, shaft, A. Haenichen 664,946 

Bed casing, folding, C. A. Warner 665,151 

Bed-couch, folding, H. J. Daschbach 665,189 

Bedclothes-supporter, P. C. L. Harris 664,855 

Bedstead, F. Wood 665,299 

Bedstead canopy-frame, I. E. Palmer 665,126 

Bedstead, corner fastening, W. E. Frank... 665,367 
Bedstead lock corner-fastener, Foster & 

Camp 665,366 

Belt tightener and guide, C. H. Remick 655,132 

Bicjcle-brake, N. E. Boyd 665,.306 

Bicycle-chain adjustment, E. S. Leaycraft. 665,018 
Bicycle-frame pump, J. B. Fermoyle et al... 66^,036 

Bicycle-pump, J. Hanna 664; ji7 

Binder twine-pickling-cylinder attachment, 

S. B. Whitehead 665,292 

Boiler-furnace, W. F. Beecher 664,165 

Boiler-handle, J. A. Brooks 664,829 

Book and paper holder, C. S. McComb 665,256 

Book, sale or account, W. S. Banner 664,828 

Boot or shoe and forming same, T. Walters 665,289 

Boring-machine, W. R. Abrams 665,158 

Bottle, noii-refillable, L. Anderson 665,046 

Bottle, iion-reflUalile, H. S. La Barge 665,233 

Bottle, non-reflllable, A. 0. C. Liardet 665,023 

Bottle-stoppering-machine feeding attach- 
ment, N. Muslar 664,884 

Bottles, apparatus for automatically wash- 
ing, A. A. Plndstofte 665,344 

Bottles, apparatiis for making glass, C. 

Boucher, Alne 665,055 

Box, E. L. Czarniecki 664,8:15 

Box-tops open, device for holding, E. Egg.. 664,935 

Bracket, M. Schonbachler 664,900 

Brake-clamp, C. E. Goodwin 665,208 

Brake mechanism, H. E. Putney 664,895 

Brake-shoe, B. Wolhaupter 665,298 

Brander, keg, Hohr & Fritz 664,859 

Bread-cutting apparatus, C. H. Cooley 665,066 

Bridge, D. K. Fisher 665,317 

Bridle-bit, II. Richtei- 664,970 

Bridle, safetj-, J. Walla 664,913 

Brush-machine work-feeding mechanism, M. 

Young 664,989 

Rng-trap, P. .1. McAfee 665,029 

Bung and air connection for beer-kegs, etc., 

.T. llorawetz 665,252 

Bureau and washstand, combined, F. G. Cas- 
well 664,991 

Burglar-alarm, J. II. II()ward 664,865 

Burner heating attachment, <:. P. Dart 664,994 

Button, M. E. von der Linden 666,042 

Button-blanks, etc., machine for swaging 

hollow, A. J. Langelier 665,331 

Button-drilling machine, S. P. MacCordy. 

(reissue) 11,879 

Button-fastening machine, E. A. Griffith 666,211 

Cabinet, stamp, C. K. Greene 664,850 

Calcinatorv, ('.. Thackeray 664.980 

Can-body machine, J. Gould, Jr 665,0.98 

Canning apparatus, food, G. Lees 665,021 

CaniUesticl!, miner's, Cornell & Troughton. 665,067 

(^ane-distrlbuting device, J. M. Cooper 666,182 

Cap. vessel closing, A . A. Low 665,;{34 

Car, convertible, .T. O'Leary 664.890 

Car-coupling, T. HIckling 66.6.009 

Car-coupling, R. F. Ludlow 6B:i,242 

Car-door, C. Linstrom 665.239 

Car-door fastener, L. A. Unerr 665,095 

Car, drop-bottom dump, B. H. Wise 664,988 

Car, etc., fender, G. Hlpwood 664.863 

Cai-, freight. F. A. Delano 666,071 

Car gniin-donr, George & Scott 666,205 

Car pi'opnlsion, means f(»r electrical, J. H. 

Hertner 665,094 

iContinwd on page S9) 
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I'iir-seat tickpt-buldur, II. F. 
(!ar side bearing?, railway, J. 
Car-unloading apparatus, T. 
Car-vontilator, L. II. I'mwuia 

t'ard-caso, .1. T. KdsdU 

I'ard-ciittiiig nuichiin', J. T. 
Caster-socket, W. Livingstone 

Castrating-tool, L. Johnsnn 

Centrifugal maehini', II. Hocschen 

Cvntrifugal machine, JI. IN-titquex 

Chair, N. K. Harmon 

Chair-seat-cntting macliine, It. I*. Burk- 

hardt, Sr 

(,'halk-liiie h(jl(U.r, L. L. Latter 

Chuck, driving. Springer & Koss 

Churn, Allegree «: All. 



Churn, J. W. Wolfe 

('hurn-dasher, R. Jackson 

Cigar-machiiK.s T. E. Carpenter 

Cigar-machine attachment, T. H. t'arpenter 

Cigar-making machin4', (J 
Cigar-making machine, ,1 
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*V (). Herbert 
K. William! 
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l\ J. Lud- 
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Cigarotto-packot-lilling 1: 

iugton 

Clipper, Dauphinais & (laron 

Clock, ship-bell, (.:. 1). McMillan... 
Clod-ci-usher and harrow, coniliiii 

W. Hays 

Closurt', hfck, ami foin-r<'C4'iving tU' 

combined, II. E. Titus 

Cloth-cutting machine, Itlock *S: Cury , 

Clothes-pin, E. li. Ste:trns 

Clnteli, friction, A. I-'ischer 

Coaster-brake, A. O'lveefe 

Coaster, lawn, (J. W. Wright 

(.'oin-aetuated uiechanihui, >Iiir;.';ni tV Tillot- 

sou 004,1104 



0(J5,241 
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665,217 
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004,1);{7 
005,124 
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('oiu-receptacU', (). Iturns 
Conipass<'S, O. Oberbeck . . 
Computing apparatus, (). 
Computing machine, inter* 
Conveyer, .1. tJ. Johnston 
Conveyer, M. J. I'aul, 



Kahlert. 
St, L. M. 



004,1(1)0 

005,25l» 

.... 0(55,228 

Landing OfiTi.ll.s 
0(55,227 

004,81(2 



Conveyer, I. Uandcdph 005,207 

Conveyer, screw. S. B. I'ec'k 0(15,202 

Cotton-chopper, E. Levings (>()5.2:iO 

Cotton-compressor, II. Rembert 0(>5,:U7 

Counters, aaloon-bars, et(;.. t<'ni|iorarv cover 

or top f r, J. J. Koetzner (i(i5,:{21) 

Crucible-lining, W. A. McAdniiis 1i(i5,254 

Cultivator, Eurtick & Jnniper 1504,847 

Curryc(»nib, J. Card<'n tifi5,172 

Curtain and shade tixture, J. F. Williams.. (itM,2!(;{ 

Curtain-iixtnre, J. I). Scpiires (»(i5,o:!8 

Curtain-pole bracket, J. ErnioUl (»(>4,845 

Cuspidor, fountain, G. B. Haycock 004,8;»7 

Di'livery mechanism, S. Wheeler 005,152 

Dental articulator, J. W. Brvan 004,8:>U 

Dipper-handle, C. L. Wagandt <>()5,15(( 

Directory-slip, A. T. Loyd 005,:i:[5 

I)is|>lay rat.'k, saw, \'. E. Johnson 0(55,012 

Display-stanil, I. Steinau (505,142 

Lock, dry, O. Kpps (504,844 

Door-hanger, H. L. Ferris 005.080 

Door-hanger, W. B. Smith 005,u:i0 

Dooi'-securer. D. W. Buckley 0(55,058 

Doer-securer, Hughes & Walker 005,010 

Double-pole switch, R. E. Wood Ot)5,15t5 

Draft-equalizer, J. W. Arehart (504,1)21 

Draft-equalizer, R. B. Swift 005,282 

Draft-gear, equalizing, C. M. Carnahan.... 005,:{82 

Drawer for bureaus, etc., L. F. Hock (5(55,211) 

Drawing and measuring instrument, C. E. 

Kerr (505,104 

Drier, L. D. Benner 005,:i88 

Drying apparatus, A. P. Mende 0(54,1)02 

Drilling-machine, upright, H. <j. Barr (5(55, :i81 

Dye and making same, monoazo black, F. 

Krecke (504,055 

Dynamo driving mechanism, W. L. Bliss.... 605,302 

Egg-rack, E. C. Castle 005,178 

Electric meter, C. D. Haskins 064,948 

Electric-motor control, B. C. Shipman, 

005,130, 605,350 

W. Stull 665,143 

F. W. (Jarrett, 

065,087. 605,318 
(i. H. I'armtdee. , 
E. W. Stull , 



Electric-motor control, E. 
Mlectric-motor controIltM*, 



665, .320 
6(55,127 
605,144 



Eleotric-motor controller. 

Elect ric-motor controller, 

t^lcetric-niotor-controUer safety device, (Jar- 
rett & Parmeh'e 665,:{22 

Electric motors, controlling, F. \V. (larn'tt. 0(55, ;{21 

Eh'ctric motors, means for controlling, (ireen 

& Thoni 065,324 

Electric switch, G. H. W'hittingham (504,!(.S(i 
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Feed 



FOR FINE, ACCURATE WORK 

Seiul for Catalogue B. 

SENECA FALLS MFG. CO. 

OOS Water Street, 
Sei:aaFaUs. N.Y., U.S.A. 



I FNGINE.&Fnft-A '^ACHINt SrtOP OUTFITS. 

I '^ATllCe^ TOOLS AND SUPPLltS.'T.y.';- 

LA I ntS. SEBASTIAN LATHI CO.i?N^"rNSST,^^. 



Tool Toiics Tersely TreaM. 



(i6,"),iir>i 

(i05.2-l.s 



004,!) 15 

(i(ii, <)-).•; 
t;(ri,:ior> 
o(r),ii04 



()e4,8.'i9 
000.225 
005,100 
065,294 

065,:180 
604,841 



065,008 

()6.'),on7 
004,880 
005,:!5S 

605.092 
064,854 
005.25:{ 
0(K'>,12.S 
605,244 

665,:i57 
06,5,218 
605, .{42 
(i64,!l84 
604.9V,5 
604,(103 

064,9,57 



005,089 
605,040 

004,900 
604,979 
004,898 
004,879 

605..'i77 
001,920 



'I'here is no book i n t h e world devoted 
exclusively to the description and 
illustration of Tools tor all trades 
except the thoroughly up-to-date and 
improved edition of 

MONTGOMERY & GO.'S 
TOOL CATALOGUE. 

Itisahandy book of ready information 
about every known t ool and lias a co- 
pious index fo) reference. Pocket size. 
Sent by mail for ^5 cents. 

MONTGOMERY & CO., 105 Fulton St., New York City. 
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BARNES 

UPRIGHT DRILLS 

(■^omplete line, ranging from Light bYio- 
tion Disk Drill to 42 ' Back Gearecl Self- 
Feed, iit^gf Send for Neii.> i'atatoijue. 

W. F. &JOHN BARNES CO. 
1999 Ruby Street. ROCKFORO. ILL, 





Electric traction, S. (J. Bennett 
Electric-traction syst<'ni, L. M. Wa.xham.., 
Electrical device for determining the resist 
ance or t-onductivity of bodies, II. E. 

Warren 

Electrical resistance-board, \V. R. King 

Electrical transformer, A. F. Bei-ry 

Electrolytic cell, Chaplin & Halloran... 

Eh'vator, T. L. Tincher 

Klevator controller, electric, B. S. Stephi-ns 004,907 
Embroidering-machine folding attachment, 

A . Debussy 

Emi'rgency-brake, G. John 

Enamel-work, rrcessed, A. Bippart 

Engine conpling, traction, S. H. Williams.. 
lOngine-hibricator attachment, stt'am, A. 

Mlitz 

Engine mixer, explosive, C E. Diiryea 

Engines, igniting mechanism for explosive 

internal combustion, L. B. Sm.x'st'r 065,037 

Engine^, oil-feeding device for explosion, 

ITwrnton & Lea 664,981 

Engraving-machine bar-support, ph<>tograph, 

J. & J. Hope, .Ir 
Engraving-machint', pantograph, J. & J. 

Hope, Jr 

Evaporating apparatus, ('. W. Miles 

Eyelet-h(de machine, L. T. Adams 

Eyes and rivets, etc., machine for assem- 
bling corset, Henius & Ilerrohl 

Fan apparatus, (I. Hanssen 

Fast4'ner, R. Muhlhans4'r 

Fastening device, J. .S. lN»gu<' 

Fatty substances, treating, V. Magnifr.... 
Faucet or valve for aerated liiinids, deliv 

ei-v, O. W. Ackerman 

Feed-cutter, .L 1). Heck 

Feed-water regulator, A. W. Ofeldt 

I'"<'ed<'r, stock, T. Torgf^rson 

Fence machine, wire, ^'. H. Valentine..., 
Fertilizer-drying apparatus, J. J. Seldnor. , 
Fibrous compositi(Ui of matter and niuking 
same, (J. \V. Larawav 

Filter, R. (\ Reed G()5,:i46 

Filter, B. T. Searing (Hi4,974 

Fingi'r-ring, D. (Jreenberg 

Fire-alarm, automatic, A. R. Thompson.... 
Fire-alarms, eleotrotliermostatie cable for, 

A. Muiiker 

Firearm arm-rest, M. Taylor 

Fire-extinguisher, H. E. Saff(n*(l 

Fireproof ceiling, arch, etc., ,T. S. Merritt.. 
Fireproof tiooring and metal ceiling, S. W. 

Watterson 

Fish-trap, F. S. Briggs 

Fishing-tackle, K. Ogimura . 064,889 

Flue, E. H. Messiter 665,250 

Folding chair, A. Rott ■ 664.897 

I'\»lding-ma('hine, Walker & Viele 664,912 

Folding table. UreL'or.^- & Montg<nnei-y 665,325 

Fruit cleaning and polishing machine, (i. IT. 

Ferguson 665,^165 

Fruit-cleaning machine. Fay & Crawford. . 665,201 
Furnace-charging mechanism, O. ■ Engilall.. 665,196 
Furnace skimming-trough, blast, F. E. Bach- 
man 

Furniture, knockdown, J. Hoult 

Fuse-box, electric, E. W. Stull 

Fuae-holder, W. R. Cook 

Game apparatus, J. McLoughlin 

(Jai'ment-stretcher, J. C. Tatman 

Garment-stretcher, W. \\'allace 

Garment-snp|>ort, L. J. Davis 

Gas-l)nrners, antlvibratory support for, .1. 

Franklin 

Gaa generator, acetylene, W. F. Ganmieter 664 940 
Gas generator, acetylene, T. H. .J. Leckband 665[oi9 
Gas generators, carbid-container for acetv- 

lene, A. C. Einstein \ . 664,842 

Gas-light apparatus, incandescent, G. H. 

Burrows '. 6.'>5..31 1 

Gaa, manufacturing, F. Purdy 665^266 

Gas mediums, manufacture of self-igniting, 

D. .T. Archer 665..*?78 

Gear-cutting machine, 11. Bilgram 665,05: 

Glass, etc., machine for setting off im- 
pressions on, C. H, Cohen 665,180 



CUYER'S PATENT 

DESULPHURIZING FURNACE. 

I Latest, Cheapest and Best. 

■~ I ' T^ '1 Takes the place of Heap 

■I ^' '^■'■■^^■Tiiii'W or Stall Roasting. 

Saves time and money. 
Write for particulars. 
HENRV CJDYER, Casilia 514 LIMA. PERU, S. A. 

For Heavy Continuous Work 

every machine shop will commend our 
Pow^er Pipe Threading and Cut- 
ting Macliine. Cones are central 
over machine, equalizing the weight. 
Within the cones are compound gears 
giving six changes of speed. Gears 
require no extra apace, and an' pro- 
tected from dust or accident. Chasers 
can be opened, threaded pipe removed, 
another inserted and cut without stop- 
ping machine. 1W Sendfor Catalogue. 

THE MERRELL MFG. CO. 
501 Curtiss Street, TOLEDO, OHIO. 

mi nmn msiEmiTS 

For Draughtsmen, Architects, Engineers, 
Colleges, Etc. 

We carry the most com- 
plete and best assorted 
stock ot Dra\Fing Inatru- 
menta in America. We 
handle only such instru- 
ments, the accuracy and 
durability of which we 
can fully guarantee. 
Write for our lavishly 
ifl ustrah'd catalogue. 
37 Fulton St , NewYork. 
708 Locust St., St. Louis. 





KEUFHEL & ESSER CO. 

Ill Madison St., Chicago. 



ZEPHYR MAGNESIA 

PLASTIC COVERINC. 

Unequaled as a non-conductor of heat for use on all 
steam and Are heated aurfacea. 

Guaranteed to cover 40 square feet, flat surface, 1 inch 
thick, and weighs only 60 pounds per bag. 

Magnesia Asbestos Moulded Sectional Covering, 
Felted Asbestos Air Cell Sectional Covering, 
Wool Felt Sectional Coverings, 
Asbefto^ Cement, and a complete line of insulat- 
ing materials of all kinds. For prices address 

THE CORK FLOOR AND TII.E CO., 
139 Congress Street, Boston, Mass. 



665,102 
(W4,Sfi4 
fiO.'),.-!52 
fifi.'i.Ofi,'-, 
66,-1,123 
665. 1 47 
664.014 
665,:il4 

i.nS2 




NICKEL 

AND 

Electro-Plating 

Apparatus and .Hatcriai. 

THE 

Hanson & VanWinkle 

Co.. 

Nes^'arli. N. .1 . 

136 Liberty St., .\.Y. 

30 & 32 S. Canal St 

Chicago. 



Z\' Make Rubber Stamps ? 

Our "New York" Rubber Stamp Vulcanizers received 
the only medal awarded any Vulcanizer, World's Fair, 
Chicago. Simple process. Large profits. Cin-uhirs free 
Barton Mfg. Co., Oept. A, 338 B'vuay, New York, U.S.A. 



Acetylene Gas Lighting 

Reduced to the most 

Efficient, Safest, Simple 

and Economical Use. 

We guarantee our machines per- 
fectly automatic in action, to ex- 
tract all the gas from the carbide, 
and absolutely no over production 
or loss of tiaM. Approved by the va- 
rious Boards of I'^ire Underwriters. 
Standard sizes 111 to 150 lights. Ex- : 
elusive territory given to responsi- 
ble agents. Correspond with 

NIAGARA FALLS ACETYLENE GAS MACHINE CO.. 

Niagara Falls. N. Y. and Canada. 




IMPORTED Acetylene Gas Burners. 

Schwarz Perfection Lava Burner. 
IaV.!^ Highest awards in all Acetylene Expo- 
sitions. Made of one piece of tnvn. Are 
faultless and every rnie tested and mtar- 
on teed. S:W Send ^for Price List. 

Blowing. goie Agents for 

Smoking. .1, tt q „„^ 

_ J Carbonization. ^^ ^' =■ """ 
Perfect Alignment. (..anada. 

m. KIRCHBERGER & CO. 
30 Warren Street, Mew York. 
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(Jnld and silv^'i' from ores, extracting, J. C 

K.'sslcr 665,105 

lilillll-disIodgiT. II. i;. Koch 6U5,2:il 

(liaiii-divldcr, 11. I-;. Kiich 6fi5,2.-i0 

Ciaiii-drill, A. .\rmltagc 665,047 

drain-drill, disk. \V. I'. Iloyt (ili4.«()7 

(irain 4'1,'vatnr ami diniip, S. Ilartsock fj65,216 

drain scourer and scparatur, sciilpcr, luid 

lioltci-, O. U. Davidson 6(i4,S:!6 

(Iraiii-sciiarat.ir, II. C. Hanson 605,2l:i 

(irass-hoi.k, II. S. Haric 6(a).074 

Grate, II. A. ,Spcar Ii(!5,278 

(Ji'inilcr for sickles of inowcrs, rciipcr.s, etc., 

i;. A. Johnston 60n,:!2X 

(Iriiiding and p(disliing inachiiu', \V. L. (God- 
frey 665,207 

driiKling-niachinc, cciiti-ifvigal, W. W. 

lirccn 664,851, 664,852 

(Jrindlng-inacliiiic to(d nr cutter lioldcr, .1. 

Bath 665,:{0.i 

<!rinding-\vlic<d snpinn-t, 15. R Barnes 665,;IH0 

(Jllll, li. T. (Uovcr 664,848 

(inn. niiuhlno. K. W. .IcIit 604,052 

dan, niaKazine, L. L. Corlictt 064,020 

dun-sight, E. I'. Church 664,027 

(inns, ad.inHtal)h' stop for i-oiitrolling iHvccli- 
incclninisin iif autninatic iir scnii-autc- 

niatic, A. W. Krdiuaii 665,100 

Ilair-fastcncr, E. U. dcidward 660,:{«8 

Ilaun-fastcm-r, ,S. T. Marh'tti' 665,:i68 

Hammer casing, pncmiiatic, F. .1. Chaptnan. 665,:{iH 
llainnier ram cnimcction. trip, L. Maver. . . . 6r>,5, 240 

llamuiiick-suppoit, I. K. I'almiT 6li,5,125 

IIan-»»w, (h-iig, and grader, combined, W. P. 

Beam 665,164 

Harvester, ciu-ii. I). E. .Vnthony 665,:!(ll 

Harvester, pea, <'. Biisky 665,ot>0 

llarvcsting-maclnne binding nie<-hanism, H. 

Braikeliush 665.:!07 

llasp-Ieck, W. 1). Stalcup 6ti5.280 

Hat and cciat rack, couibiued, W. II. (iranger 664,840 

Hat-sliaping niachiiie, M. .\. Cuming <>(>5,ot)8 

llav-l..adcr, II. Eilson 6()4,o:i4 

Ilay-raki', licirse, ' E. A. Johnston 66.5.226 

II<>ad-gate, II. \V. Elder 665.077 

I lead-protector, B. A. Brown 665,:il0 

Heat and of ventilation, system of retaining, 

C. II. Smith 665, .-iSl 

Heating di'Vlce, F. .1. Dovle Oli4.0:i2 

llcdge-cdipping sln^ars, J. Juritsch 664,870 

Ilitching-strap, I'etway & Tritschler <ili5,o:i2 

Hoisting and dumping luicket, .1. Carson... 665.061 

llcddliack-coupling. \V. It. domdl 664.000 

Ilo|i|de. cow, 1). T. Denn 6(>4,8:i8 

llorse-ldaiiki't, (I. H. Muntz 664.067 

lIorse-<letaclier, W. (>. Vincent 6(i5,.i54 

Ilorseshoi', open-toed, [. J. Bavless 6l>5,0,50 

.Hot-water generator, !■'. Van Llew 665,288 

Ilot-wati'C heater, Evans & Curtis 665,200 

Hub, vi'hicle, E. B. Jcmes 665,101 

Hulling an<l si'iiarating beans, etc., I. ti. 

Wheatlev 665.201 

Iluniidilier, T. Johanuis 665,224 

Ice-creeper and heel-protectoi-, coml)incd, II. 

J. Charb'S 664.8:i2 

Ice-machine, T. (irant 665,000 

Inhah'r, nasal, M. li. (iardner 66,5,084 

Iron fastening, sti-m-tural, (J. II. D.vi'r ()65,104 

Irrigator, vaginal, M. Bauer 665,;I04 

.lournal-box, Bcuii & Ilunham 664,025 

Knitting-machim', .1. .Vdams 665,:i00 

Knitting-machine, Uapp & Weber 665,l.'i0 

Knitting-machine, circidar, B. Kershaw.... 655,016 
Label or stamp affixing machine, J. J. 

Karges 665,014 

Ladder, adjustable, W. P. Libby 605,2:i8 

Lampblack - manufacturing apparatus, d. 

Wegidiii 664,016 

Lamp-bracket, itortable, II. \V. Shoimard. 655,140 
Lamp (Irop-cylinder, vapor, \V. S. Quigley.. 665,120 

Lamp, incandescent, A. Kitson 665,113 

Lamp, incandi'scent, E. Riordan 664,071 

Latch, gate, P. Itoots 665,0:i4 

Leather-board, apparatus for making, A. W. 

Case 665,06.'! 

Life-preserving garment, \V. Ostermeyer. . . 665,260 

Life-raft, II. Aylmer 665,.'i02 

Life-saving attachment for life-boats, O. 

Liv<mins 065,240 

Lime, washing out suci-atc of, C. Steffcn.. 664,006 

Linotype, I. Hall 665,:!26 

Linotyi>e-mold, I. Hall 665,212 

Liquid-hi-ating apparatus, E. VV. Paris 665,261 

Lock, E. M. Hunt 665,000 

Lock, Kossov & Wischew 665,2;I2 

Locks, c^oiter-locator for Ixudng for putting 

on, II. G. Voigbt 664,010 

Locomotive, !•'. .V. Delano 665,070 

Log-turner, T. S. Wilkin 664,017 

Loiun, J. .\. Scholiidd 665,i:i5 

L(M»m f(a' weaving haircloth, A. S. Cowan. 6(W>,.'{12 

Loom-i-ecd, L. C. naldwin 664.827 

Loom-shuttle tension device, IIam*d & Vella- 

cott 665,004 

Looms, eloctric shutth-motion for, Crver & 

Uullen 66.5,18() 

Lozenge-cutting machine, A. Harrington.... 665,214 

Match-box, C. E. Snover 665.141 

Match, wax, A. .L Eiedriks<ui 664,007 

Mattress-nnichine, J, W. Morgan 664,882 

Measure and register, coinbiued liciui<l, J. 

drecr (364,044 

Mechanical moviunent, W. II. Voss 664,011 

Medical bed, .\. Luria 665,24:1 

Micrometer gage, F. Spalding 664,078 

Microphone, A. II. Skold 6(i),004 

Milk-can. J. T. Jom>s 665.01:! 

Mining-machine, F. J. Crane 6(i5,lS:i 

Mirror, J. II. Currv «65,188 

Necktii'-holder, .\. d. Moller 6<i5,:i:!8 

Noll-conducting lining or covering, (J. Kcll.v 665,220 

Xoz/.le, spraying, P. C. Peterson 644,893 

Nut-lock, W. C. ISerrv 665,0,53 

Nut-hick, W. Jarrell 66,5,011 

Nut-bick, J. M. Kline 664,0,54 

Niit-hick, W. Schendid 665,272 

Nut, relief , .\. ,S. Scannni 66.5.274 

Nut, vehich'-axlc, d. W. Terry 6I15.2.S3 

Ore graniilator and pulverizer, .1. .M. Moiit- 

gonierv 66."i,:i:',0 

Organ stop-action, F. W. Iledgelaiid 664. .S58 

Osmngcne, .].'V.. Kolin 66.5,111! 

Outlet-liox. .1. Fouutniii. Jr 664.o:to 

Overlays, imiking. E. Vogel 6f,4,00i| 

Overshoe-fastener. I). E. dilchrist 665,2(11! 

Oyster-dredge attachment, Shroiishire A: Uig- 

giii 665,276 

Packing-extractor, Doyle & Sipiibb 665,073 

Packing, piston, 'I', d. Saxtoii (!65,271 

Paper hag, F. T.vsoii 665,287 

Papei--liiig iiiachiiie, d. Mortson (reissue)... I1,.8SU 
Paper-feed ing-inacliiiie sheet-caliperiiig de- 
vice, T. C. Dexter 66.5,103 

Paiicr-registci'ing instrument, T. C. Dexter.. 6(!4,o:it 
Paper slitting and reuiiiding aiachiiie, ro- 
tary, C. Del k (!65,:l60 

Pastiicri/.er. iioiiid. Nielsen & Petersen.... 665.2.58 

Peii-poiiit extractor. .\. .1. Davis 6(ri,;!8;! 

Pencil attaclnneiit, lead, C. Masters 6(i5.028 

Percolator, coffee. It. I!. Lamb (i(!5,2:l4 

Photograiihic sensitized materials, inanii- 

facliire of, ,!. E. Thornton 6(>4.082 

Pictures. niaiiiifiietlire of invisible, K. 

Krctsclini.-inn 6(!4,05(! 

Pilie-bendilig device, .1. doldenberg 6(!4,04:J 

Pipe-covering, non-coiuhicting, .V J. llew- 

lings 664.0,50 

I'ilie-idliow linice, S. C. lirownliidd (1(5.5,171 

Piti'her-covcr. E. d. & JI. F. Lantz 664,874 

Planter attacliineiit, corn, J. L. Henry 60.5,008 

Plastic-materiai-coiling ilevice, U. Rolit.ctson 664,806 

Plow, L. Eskes 665,078 

Plows, coniiioiuid - distributing attachment 

for, F. C. Sonimers , 665,373 

Plinnbers' use, slab-suiiport fur, F. II. Ilig- 

gins 664.862 

Pneumatic tool. C. B. Richords 665.0:!:l 

Pneumatic tool. .1. S. Stevcnsiin G65.281 

Pole and shafts, combined vehicle, Brad- 

fiidd & Pool 605,363 

Poultr.V-foinitain, E. A. Losec 664,!I50 

Press for molding and compressing various 

articli'S, Bass & Bergstrom 66.5.1 63 

I' ressu re-recorder, V. L. Wolfi' 6(i5,154 

Printing continuous ornaments on ceilings, 

etc., Meier & Obacht 685,.336 

Printinir-machiiie, rotary, J. ,S. Morriss.... 664,965 
Printing-press automatic controller, T. C. 

Dexter 665,072 

Prism, plate, J. G. Brown 665,170 

Propeller, J. I. Wood 665,356 

Protractor, C. P. Fay 665,316 

aCrnitimied on page SO) 



Williams 

■Shaving Stick 




SOLD EVERYWHERE. 

Williams' Shavins Stick, 25c. 
Qenuine Yankee Sliavin^ Soap, 10c. 
Luxury Sliaving Tablet, 25c. 
Swiss Violet Shaving Cream, fuc. 
Williams' Shaving Soap (Barbers"), 6 

Round Cakas, 1 lb., 'loc. Eiquielt. .lia f<ir toiloC. 
Tr\.il cake for 2c at.inip. 
Thf oitt^ fiTm in the waTt{i making a ipfcialt^of 
HI! A Vl.vn H.XIP, 

THE J. B. WILLIAMS CO., Glaslonbary, Ct. 

LONDON I'ARIS DRESDE.N SYDNEY 



MtCabe's Porlable Elsctri: Conveyor 

For Loading Ships from Docks and Warehouses 

saviiiK over 50 percent in tiiLe of loading. By means 
ot thia portable ship and warehouse Conveyor, any sack 
or package cargo, that can be handled in a wling, can be 
put aboard ^hip as fast as it can t)e stowed and in an 
unbroken condition. 

By means of this Electric Conveyor, flour, grain, 
sacked goods, etc.. can he delivered ai the hatch at the 
rate of 4,(i00 sacks per hour; and it does away with all 
staging and hoisting. 

Correspondence wit .1 ship, warehouse and stevedor- 
ing Hrt 08 solicited, when photos and a full description 
of the invention will be forwarded 

Address Capt. VV. L. McCABE, Stevedore, 

Taconia or Seattle, VVashiugrton, 

*'The Autosparker'* 

enters the new year firmly in- 
trenched in the highways ot com- 
merce. By its superior constiuc- 
Lion and its ability to dispense 
with all batteries, it has b come 
recognized as the highest stand- 
ard for gaa engineignition known. 

MOTSINGER DEVICE IMFG. CO. 

Pendleton, Indiana, U. S. A. 




GAS and GASOLINE 
ENGINES. 

Using Natural Gas, 
<'oal Gas, Producer 
Gas, and Gasoline di- 
rect from the tank. 
1 to 40 H. P., actual. 
The Spring:lield 

Gas Eng:ine Co. 
21 W. Washington St. 
Springfield, O. 




'"' "!5I45 *^'^^ KEROSENE 




and GAS Engine 

burns KEROSENE 
cheaper and safortlian gaso- 
line. Automatic, simple, re- 
liable. No electric battery 
ortlameused. Perfect rppu- 
latioii. Belted or diiectly 
coupled to dynamo for elec- 
tric lighting, charging stor- 
a g e batteries and all 
povier purposes. 

B^- Si'ii.l fov C'-ihilofnie. 
A. MIKTZ, 

ISS-IS** Mnrr St.. Nkw Vouk. 
Markt&Co.,I,oii{Uiii,H:tiul)iirt;.rJi;is 



Porter's |)umane ^tm. 

No Bit In the Horse's Mouth. 

Horsemen indorse this Bridle 
because it is the best for all horses. 
It prevents frochine, lolling of the 
tongue, etc. No more trouble with 
aoremoutha. The hardest pullers 
driven with ease. Every lover of 
the horse should use it, because it 
is humane. Equipped with 
Straps to Fit Any Bridle. 
R^^tail Best Grade Nickel, - $3.00 
Retail Best Grade Enamel, 4.00 
Second Grade Nickel, - - - 3.50 
Second Grade Enamel, - - 3.00 

If your hardware or harness 
dealers do not have tliem write u^. 

Sent prepaid on receipt of retail price. 
State if you u^e side-check or overdraw. Agents Wanted. 

PORTER HL3IANE BRIDIiE CO., 
Dept. A, Sudbury BuildiuK, Boston, Mass, 





THE OBER LATHES 

For Turning Axe, Adze, Pick 
Sledge, Hatchet, Hamnjer, Au- 
3er, Kile, Knife and Chisel Han- 
dle s,Wliiffletreea, Yokes, Spokes, 
forcli Spindles, Stair Balusters, 
Tiible and Chair Legs and other 
Irregular work. 

113^ Send for Circular A, 
The Ober Mfg. Co., 1 Bell St., Chagrin Falls, 0., U.S.A. 

There is never any question 
about the quality of a 

B. F. BARNES 
UPRIGHT DRILL. 

The tool here illustrated is our 20-inch 
Drill, and we guarantee it to drill up to 
1 inch in ateel and ]^ inch in east iron 
at a good gait and without strain. We 
build larger sizes and will be glad to 
pend full data on onr entire line to 
interested people. 
B. F. BAKNE8 CO., Rock ford. 111. 





ARTESIAN 



WeIls,Oil and Gas Wells drilled 
by contract to any depth f rom50 
to 3000 Feet. We also manufac- 
ture and furnish everything re- 
quired to drill and complete 
same. Portable Horse Power 
and Mounted Steam Drilling 
Machines for 100 to 1200 feet. 
Wri te us stating exactly what 
is required and send for illus- 
trated catalogue. Address 
PIERCE WfiJLL ENGINEERING AND SUPPLY CO, 
136 LiBSRXr STBEST. NEW XuCE, U. S. A, 



) 1901 SCIENTIFIC AMERICAN, INC. 



3^ 



Scientific ^me^^ican. 



January 12, 1901. 




In the Pay 
Envelope 



\ThaVs where our education 
affects you. 

We teach mechanics the theory 

of their work; help misplaced peo- 

p'e to change their work; enable 

ynung peo\;le to support themselves 

while teaming a profession. 

250,000 students and graduates in Mechanical, 

Eleftrical, Stesm and Civil Engineering, Arehiteelare, 
Telegraphy, Stenography. Book>keeplng, elc. WritefOr 

Circular and mention subject in which interested. 

INTERMTI0!V1L CORRESPONDENCE SCHOOLS. 

Established 1S91. Capital fl,500,0v,0. 

Box 942 Scranton, Fa. 



ELECTRICAL ENGINEERING 
TAUGHT BY MAIL. 

Write for our Free Illustrated Book. 
" CAN I BECOME AN ELEC 
TRICAL ENGINEER?" 

We teach Kteftrii'al Krifiinefrin^, Eleirtnc l.itrhliti^. 
Electric Railways, JMe'^haiiical Engineering, Steam Kii^ri- 
neering, .Mechatiicai Drawing, at v<iur homt^ by iiiiiil, 
Institute ind trsed by Thos. A. Edison jiud ulht'rs. 
ELECTRICAL EXGINKKU IXSTITI TE 
Dept. A, 240-242 W. 2Sd St.. New York. 



FREE SCHOLARSHIPS 




TO A LIMITED CmtBER 
Elwirleal, IHftch'n'l, Marine, |~ 
StatIanBi7 or Loromoiive 
(Includine1Ierhn''iDrnwin^)L _ _ 

American School of Correspondence* Boston, Mass. { 

{Chartered Oy Commonuiealth of Massachusetts-^ 



IN 



CD OniBKR I 

fNGINEERme 



ARMATURE WINDING. RIGHT AND 

Left Handed— An important ii;iper for all amateurs. 17 
illustrations. Scientific American Sitpplement, 
No. I I ."JH . price IT cents. For sale by Munn & Co. and 
all newsdealers. Send for catalog; ue. 



LEARN 
TO WRITE 

ADVERTISEMENTS 



iO ffllNl'TES a day in the study of 
idvertistng will fit you for I'JS to $50 
[per week position. Employed grada- 
lates pto\-e it. We teach every prac- 
lical feiitnre hy mail. Writt; far 
, ^Hfienr^ tree. PAGE-DAVIS CO. 

|Suite20, 167 Adams StChicag't 



View of Pipe Open and Closed. 



The Open Pipe 

TWO HALVES MAKE 
A WHOLE 




The only clean pipe on earth. Always sweet, pure and cleiin, frt-e 
from poisonous nicotiui.. A pipe that opens in the lentt-r, so that every 
part can be thoroughly cleaned. The bnwl is niadi' in Iwo st-itions, 
which are united toget ner with an interior screw lot-k. When the pijie 
is i-losed it is absolutely airtight, and looks like tht; Dnliuary briai-, bui 
hy twisting the bowl the interior is expo.sfd tsactl_\- as shown in the cut. 
Tlie only pipe in the world that ii^ver HinellM, iie% er biten, 
never tagten bad. Made of the linest genuine briar, with lurvi-d 
or straight stem, beautifully finished. 

Send us fifty cents in -Jc. stamps or money order, fr)r a sample. If it 
is not just what you want and more than satisfaclorv, v(jur nionr-y back 
withoutaword Agenti wanted at ..nee. UI"F!FAL0 liKlAK 
PIPE CO., 448 VViifthln»ton Street. HuHulo, A. V. 




during the holiday season, but we have found it 
liood business policy to advertise in all seasons, 
for throu-'h our advertising we find investors who 
desire to secure the unusual profits realized by 
invfistmeiits in legitimate working mines, and by 
continuous advertising they find us. 

The New Year's Dividends 

disbursed by our house as financial agents for 
tbe several mining companies we represent and 
whose stock we have recommended to our cus- 
to oaers, required the drawin g and mailing of 
over l,5u0 separate drafts and money 
orders, distributed in every State of the 
Unionf and we have never yet had a 
sinsle dissatisfied investor or customer. 

Our Combination Order Plan 

divides the investment among several companies, 
dividend payers and first issues, at the ground- 
floor inaugural prices, thus obviatinsr risk of loss 
and insuring regular interest, maxima in profits 
and security of principal to the investor. 

If interested in larg:e and unusual profits 
—regular interest and security of principal 
—send for our Booklets of paying mines, 
cumbiuation order blank, latest Reports 
and full particulars, that will srive you 
interesting: and profitable information on 
your investments for tlie coming year. 

DOUGLAS, LACEY & CO., 

Bankers & Brokers. Mining Stock Exclusively. 

66 Broadway -17 New St,, New York, 

BRANCHES: 

CLEVELAND:—" The Cuyahoga " Budding. 
PHILADELPHIA: -"TheBetz ' Building. 
BOhTON : -" The International Trust Co." Building. 




CROSBY'S 
CLOVES 



Our great ^3.00 black gauntletf urglovea- ladies' Mod 
kid glDves in any color SI. 25; men's Mocha and Rei 
d.'Rr glr>ves unUned and silkl ined $1.50 to $2.liO ; ma 



Factory to Family by.maiipost-paid. 
"ocha 
1 Rein- 
. ; many 
•ther kindB oif gloves and mittens BU cents and upwards, 
all in illustrated booklet "Glove Pointers." Natural 
Black Galloway, Calfskin, and otber fur coiits; 
Ga-llawaywliole hide robes. Taxidemij and Rend Mount- 
ing in booklet * 'Moth-Proof." Do you want hides or skins 
tanned for rugs or robes? get our "Custom Tan Folder.'* 
We also buy raw furs. 
TBM CROSBY FRISIAN FUR COMPANY, 



Pulley, t'xpiinsion, A. S. Everett 664,996 

Pump, J. .Stumpf (>fJ3,145 

Pum|), ptH'inniitif oil, ii. \V. TuniL-r )i(jri,285 

Pump, registering, J. \V. Brown, Jr ()(jr>,;i!>0 

Pump straint-r attiH_'hniont, T. <'4»llins (if;4,K!3 

Pump, sirup, A. C Pong fi(i4,9;i8 

Punch, Espenliiub & Millis ()lJ4,S4(i 

Punch, hiitid, \V. A. Berinird <i0.~>,0.52 

Quilliiig-machine, \V. G. Morrison {HiZ*,l'2'2 

Riidfator for warming buildings, M. JI. 

Bro|)hy G«5,J(J« 

Railway motor, (dectric, F. A. SIcrrick (J6r>,;5;i7 

Railway motor, eh-ctric, E. D. E*riest fj(i4,l>09 

Railway-rail intt-rlocking joint, F. C. Aiidef- 

son fj(ir>, 1 Oo 

Railway-track surfacing or grading di'vicc, 

X. E. Lister <i(i5,024 

Itcfrigorating-cai-, N. Bosmaiui iifJ."),oHlt 

Refrigerating systi-ms, oil -separator and 

automatic f4'gulating-valvi' for, II. 

Maschmeyer (»(»4.!M>U 

Rein-holder and shaft-sii|)|)ort4'i-, .1. 1), Mir- 

Cahe (i);.".,^.") 

Retorts, head for aeid-containing, N. I'atti-r- 

son fit;4,MiH 

Rosrtte, A. A. .MotUtt (5fi5,l20 

Rotary-cntti'f machine. It. J. Ih-nrne m>o,0(>7 

Rubber foot-mat, L. D. Packer fJU5,:!70 

.Sad-iron, A. M. Grnbbs GfM.UU2 

.Safetv-lock, Wischew & Kossov 005,290 

.Scale, beam, C. Schenck 004,899 

.Seoo|), butter, R. A. .Simpson 005,277 

•Scoop or cup-shaped elevatoi-. H. A. .Schmidt 005, 27^ 

.Scow, dumping, M. ('ortu-Iiits »>ti-i,,s;!4 

.Seri'W-machiiic turret-lock, (J. L. Mason.. (((>4,.S70 

8cn'W-thri'ad gage, (I. lOrnst 0(14,995 

.Seaming machine f4»r closing 4'dg4'S of eotn- 

posite boards, doubh-, .1. A. Pai-kei-.... 004,908 

.Self-balancing spindle, 10. Atwood 004, HH 

.St'parator, 1>. Lippy (i05,:J.i:> 

.Separatoi", Lippv & I'atti'n 005.;;:;2 

Sewer-inlet, H. \V. & M. W. .McDonald... 0(15,257 

Sewing-machine for lu-nntiing, .1. A. Catni-ron 0ril,8:Jl 
.Si' wing-machine loop-takcr-o|)erating tiu'ch- 

anisui, F. W. Ostrtim (Ula.O.'lU 

.Sewin r machine tieedli'S, ele., niacliiiie for 

iLaking blanks foi', A. .1. Langeliei" 005,:i;J9 

Sewing-machine ripping attaehnienf, A. C. 

.Sohlatnh'r 0f>4,i»71 

.Sewing machine, shoe, fJ. E, WaiTeii (105,;17<1 

.Sfwitig-macliitie ttiiisioti-releiisiii;;' niecluiii- 

ism, \V. W. Dixon 005:115 

Sewing-machine, tucking. .]. B. Steel 004' 975 

Shadi- fixture, window, .1. A. Hatter 004*850 

Shaft-bending machine, .]. X. Chapnian 005 179 

Shaft-eoupling, angular, T. E. CarpenUT 005 175 

Sharpeiu-r, ri»ck-drill, Cidckett & Biindv... O^'j 185 

Sheet-metal can, (J. Lees (H;r> 02(l 

Sheet-iuetal structural eh-nn-nt, P. Kiihnc. 00.5|li7 
Shoes or boots, machitu- for trimming upiM'r 

edgfs within, T. E. Major 0(15 245 

Show-case, J. IN-tx 0)15.204 

Sieve, 11. S. Vroonnin ' ' im-,' i4«) 

Sifter, ash, W. A. .Sexton ■. 005j;t0 

Sign, A. L. Brown (;,[;-, -{(jc, 

Sign-board, C. 11. Keyser 004's71 

Siik-clam|), J. J. McGrath 0(14 885 

Sink, B. R. Guion )104''(45 

Skirt-supporter, \V. .1. .Viisten '" (i05':J7«» 

Skirt-supporti-r, G. X. .Seeets 004^972 

Skittles from the stands of [daverw, means 

for raising up, C. Xeiiniatni 004 887 

Sleigh, M. freightoti (i,j;i i ,s4 

Smoke-bell, E. \V. .tetiitig 004!922 

.Smoke-producing machine, .1. Pnr.seh (iti4 S')4 

Smoking-pipe, \V. ('. Cunningliani 0(15 IS7 

Snap-hook and btiekh-, ciunbiiied, .S. Slack- 
house (ji;-, 27') 

.Snow-melting apparatus, portable, T. ZeiVlie fHV)'T57 
.Soup powders, preparing vi-getalde, \V. B. 

<i<'i**' <:(50 52;; 

Speed-changing tneehanistn, A. S. Williams. 005,;!55 
Speed, mechainsm fof altt-ration of, J. C 

E. Mathii-ii 004,901 

S|Hke-extracti»r, A. Welsh 005 U44 

Spiiniing apparatus, yarn, \V. E. Allen 005^159 

Spinning-franH- spindle-bands, device for 

regulating tension of, T. A. Bovd 005,050 

.Spinning-uuK-hine spindle-driving band-tiMi- 

sion device, J. E. Phillips 005,265 

Spimiing-maehiiie spindles, bobbhi-holder for 

J. S. Beeley 005,;J84 

Spnnntig-machine yarn-controller, P. M. Lib- 

, ^y ■■ : 005,237 

Stoain-engiiM-, H. Lentz 005,2;I5 

Steam-geni'rator, T. Cascaden, Jr 005,062 

.Steam-getH-rator, T. Miller 004,881 

.Stone, hand drilling machine for drilling, 

C. .M. Engstrom 065,364 

.Stool, camp, Sheffy & Burnap 604,970 

NtopiM-r, W. 1>. Ilyer 005,221 

Storage battery, A. G. Enoas 005,195 

St4»ve gas broiling a|»paratii.s, A. Griffith.... 065,091 

Strainer for milk-pails, etc., li. I'feil 605,343 

Stra|)-lock, II. P. Gehi-icke 005,204 

.Street-cli-aner, R. C. Menzies 004,878 

Street-cleaning roller, A. Hentscln'l 004,801 

Su|)|)orting-clamp, adjustable, A. F. Rock- 
well Oti5,372 

Suspenders, T. & F. Taylor 005,148 

Suspenders, F. .S. Weaver 005,043 

Swinging ehair or hammock, M. Dnriiell, .Ir. (U>4,933 

Syi-inge, B. J. Douds 004,840 

Syringe, W. 11. Puinphrey 6(i5,371 

Tack-puller, C. A. Evans 005,079 

Tag-clasp, S. Dancyger 005,31:1 

Tally device, game, F. M. Kampel 005,103 

Telegraph, electric-wave, Johnson & Fortier. 0(54,809 
Telegraph or telephone call mechainsm, 1-:. 

E. .Salisbury 005, 1 :!4 

Telegraph, printing, II. Mahiikeu 005,027 

Telephone attachuient, G. W. Gaiioe 004,941 

Telephone- transmitter mouthpiece, \V. .S. 

Moore 005,251 

Thill-coupling, D. C. Haskell 005,000 

Thill-coupling, H. Higgin 0()4,951 

Time-lock, II. C. Stockwidl 0(i5,:;74 

Tire, elastic, T. Gare ()05,2(l3 

Tir*s inflatable, \V. & L. II. Swain 0(^5,140 

Tire, vehicle, W. R. Donaldson 004,931 

Tire, vehich', 11. S. Firesttuie 005, OSl 

Tires, automatic [lump fov inflating, \V. .1. 

Murray 604,88:J 

Tires, machine for placing cross-wires in 

solid rubber, J. A. .Swinehart 0(>4,908 

Tobacco-pipe and cigar or cigarette holdi-r, 

\V. H. Trimble O05,:!75 

Toe-weight, J. T. Davenport 6(i5,190 

Tool, combination, S. M. (Jreeu 605,001 

Tool-handle, A. L. White (;05,153 

Trace-cai-rier, J. S. Matthi-ws 0(i4,87T 

Track- jack, P. Johnson OO.i,;i27 

Track-sanding device, C. W. .Sherburne 005.i:tfs 

Tree- protector, J. W. Davis, Jr (I(i4.8;{7 

Trollev, XL Lachenmever 0(t5,:t69 

Trolley, electric-railway, L. D. Chabut 004.992 

Trousers-belt-attaehing device, W. Kh'in.... (105.017 
Trousers-sti-etchi-r and hanger, S. W. Bonsall 0(15,168 

Truck, car, W. .S. Adams 0ir..:i59 

Twine take-n|), K M. Knowlton 6(14,872 

Type-Si'tting machines, matrix and sikk-c- 

baiid cleaning mechanism fi)r, I>. A. 

Ilensley ' 604,800 

Ty|H'-wriIing maehine, {Jritlin & Plinniner. . 005,090 

[Universal joint, T. E. Ciirpeiiter 005,174 

Valve, I). Confi-r 60.5,181 

Valve, M N. Eriedniann 005,08:1 

Valve, \V. H. Sauvagi- 005.035 

Valve, fiir. ('. (Jeorge 064.942 

Valve and graduating meehanisiu for same, 

engiiH-er's brake, J. 1]. Nornnind 065,:140 

Valve and vaixtr-tulu', thermostatic, A. Kit- 

son 005, 1 1 1 

Valve-control W-r, 4'lectrical, ('. B. Riggs. . . . ()(!5.13:i 

Valve, flush, E. A. Marsh ^-,5.247 

Valve for eiigiiu's. eleetricully-operated i-ut- 

oflf, L. Johnson (i04..K08 

Valve-gear, \V. L. Carrels 0(l.-..t'X5 

Valve-gear, <:arrels & Kimball (;*V>.(tsO 

Valve-gear, P. Schoenebcrger 0'>4,9(H 

Valve mechanism, hydraulic. I). (_'. Demarewt 005.11t2 

Vapor-burner, L. Wilson 605,295 

Vapor-bnrners, automatic vnlve for, A. Kit- 
son (">(»5. 1 1 4 

Vapor-burners, thermostatic valve fur. .v . 

Kitson ) 

Vapor-burning apparatus, A. Kitson, 

665,107, 005.10>;. 005,112 
Vapor-tubes, thermostatic valve for, A. Kil- 

son 005,110 

Vaporizing apparatus, .v . Kitson. . 665, !0(i. 005, 109 

Vehicle-reiich, P. S. Withington <ur>.297 

Vehicle motor, R. Hagen 0(il,S5:i 

{Continued on pcK/e 5i) 



THE OLD EGYPTIAN I50A I' did well enough on 
the sleepy Nile, but it is little to be compared with the 
splendid Lozier Launch of to-day propelled by 




GAS 

ENGINE 




which is more rCiiable 
than a steam engine, 
and so simple to oper- 
ate that tliere is noth- 
ing to ir hut "The'l'um 

of H Wbeel.' 'J'he cylinder oiler automatically sprays the piston at every stroke. The hot air 

m Jacket surroundine: the Muffler furnishes warm, dry air tor properly vaporizing the gasoline 

,\| under all conditions of temperature or moisture. Tbe water Jacket surrounds the cylinder 

cylinder head, and exhaust pipe, preventing burned fingers. 'I'liese are some of the exclusive, 

features that put the Lozier Motor in a class of its own, and make it infinitely superior 

to all others. 

Ouriyoi advance Catalogue tells all about 
it. Write for it, inclosing five 2c. si amps. 



THE LOZIER MOTOR CO., 

26 Water Street, PLATTSBURGH, N. Y. 





IF YOU SHOOT A RIFLE 

Pistol or S1t(}t(/un, you'll make a Bull's 
Eye by sending three 2c. stamps for 
the Idi'iil Hand-bi)ok '■^," 126 pages 
FREE, The latest Encyclopedia of 
An)is, Poirdern, Shot and Hiillets. Men- 
tion SciENTiFir Amkrkan. Address 
MFG. CO.. New Haven, Conn.. U. S. A. 



"New Standard" Dry Battery 

Absolutely Highest Standard in the Woikl 
for Auto-Gasoline, Telephone, Electro-Medi- 
cal and Bell Work, l-or *;s (Hlcash withorder, 
will send 1 <l')z, X(». 2. or ]4 doz. Special Auto- 
mobile Tell anywliere, f. o b. New Vork. 
ff^ Sciiil siumi> forNfW Catalogue. 
WM, ROCHE, Inventor and Sole Manuf r, 
43 Vesey Street, New^ York City. 




RESTFUL SLEEP 

In Camp, on the Yacht and at Home. 

"Perfection" Air Mrttresses, 

CUSHIONS and PILLOWS. 




MAXIMUM POWER 



ly durable 
skille<i workman, 
TA8ER PUMP CO 



MINIMUM COST. 

If you use a pump for 
beer, lard, acids, starcli, 
petroleum, brewer's 
mash, tanner's liquor, 
cottonseed oil orfluida, 
hot or cold, thick or thin 
you want to get tbe 
TABER ROTARY PUMP 
which does the most work at 
the least expense. Simpiy 
constructed. Can be run at 
any desired speed. Perfect- 
All parts are interchangeable. Needs no 
Detects guaranteed. Catalogue free. 
, 32 Wells St.. Buffalo, N.Y., U. S. A. 





Telephones, 

for Interior, Short Line, Intercommuni- 
cating and Ilotel Work. Write us for 
prices, catalogue, etc., with testimonials 
and references. Estimates cheerfully 
furnishtd. Agents wanted. 

THE SIMPLEX INTERIOR 
TELEPHONE CO., 

431 Main St., Cincinnati, Ohio, 



snowing Mattre-iS (i(_flated. 
Clean and Odorless, will not absorb moisture. 

Can be packed in small space when not in use. 
ZW Send for Illustrated Catalogue. 
MECHANICAL FABRIC CO.. PROVIDENCE, R. I. 

DTCKERIUAN'S 
DURABLE DESKS 

Don'thuyuntil you get our catalogue— 
100 pages of money saving values. 
AMERICAN STORE STOOL CO., 33 Howard St.,NewYork 





BEIustratlng 

Taught by MaUS.fZ^llt'ii. 

8ket('hiiiir. Best methods. Prepares 
quickly for protitable work. Largest 
and most praetital school. Incorpo- 
rated. Individual instruction adajited 
to all. Students enthusiastic. Easy terms. 
Write to-day for fill 1 particulars. 

National Sitohool of Illnstratins 

38 Tenn. Street, Indianapolis Ind. 



ARCHITECTURAL 
VOLUMES ^ ^ 

Bound vohniie.s of the Building Edition of the Scientific Amer- 
ican for 1900 are now ready for delivery. Beautifully printed 
per.spective.s and floor plans of many houses of a wide range of 
architecture and cost ; also a large number of cuts of handsomely 
furnished and decorated interiors, combine to make these vol- 
umes of great value to those interested in the subject. The 
.semi-annual volumes are $2.00 each : yearly volumes, $3.50 each. 

MUNN & CO., Publishers, scientific American Office, 361 B'way, New York. 




The Locne Mt/aerm 



Superior to nil Addinp Machines. Fastest, cheapest, 
most simple, jiractical and dii rable. No practice necessary, 
no husiness conipleCe without it. Adds, subtracts, multi- 
plies, divides. Saves time, labor and money, and 

Quickly Pays fof ffss/fa 

Ensures accuracy, releases xrom mental anrt TiervouB 
strain. Computes all columns simultaneously, capac- 
ity it9!t.ii'.(9,999 Sold on 80 days' trial. Price $5.00 charges 
prepaid. Write for FREE descriptive booklet. 

C. E. Locke M'f'g Co., 25 Walnut St., Kensett, Iowa, 



SENT ON TRIAL. 

Prepaid to any address. 




Coggeshall Patent W Steam I'ube Cleaner. 
THE CLEANER THAT CLEANS CLEAN 
un Moisture, t^avea cost quickly. A trial '■'»st8 

n\J Scale. Cleans from end to end. you neih ngr 
The Cogoeshall Mfg. Co., 123 Liberty St., New York. 



The Deadly Faucet! 

t'rom it comes the germ-laden 
water carrying with it all the ele- 
ments of disease, but if you use 

The Berkefeld Filter 

tlie water will be thoronghly purified in 
passinL-^ througli the cylinders nf Infu- 
sorial T'>arth which retains every atom 
of sr)lid matter. Kasy to clean. Yields a 
ealloii of pure wnter in 4 minutes. 
BERKEFELD FILTEU CO., 8 CcdBr St., »w York. 




The Pipe of the Century. 

...THE... "MALLINCKRODT" "^^'^t 

NICOTINE ABSORBENT AND VENTILATED SMOKING 

PIPE IS THE ONLY PIPE FIT FOR A 

GENTLEMAN'S USE. 

You may appreciate the exquisite flavor and taste 
of a good snioking tobacco, but you can never have that 
enjoyment >f;ih a dirty, fnul-pmelliiiK pipe, thorouehly 
saturated with poisonous nicotine Juicet*, so bitter and 
disgusting to the taste. This Is eflectually remedied in 
the " Mailinckrodt " where tbe juices are completely ab- 
sorbed before reaching the mouth, and assuring a cool, 
clean and liea Itb y smoke. Money refunded if not satis- 
factory. Bpes from 3(1 to 50 cents each, according to 
size and finish. Over 1(10,000 sold in 1899 alone. 

Send for illustrated circular "S. A." with prices. 

THE HARVEY & WATTS CO., 

387 Broadway, N. Y. Station E, Philadelphia. 



N. Y. Camera Exchange. 

50^ Saved on all makes of Cameras 

Headquartere for Buying, Selling 
and Exchanging Cameras or Lenses. 
Large assortment at ways on hand. 

Developing, Printing, etc. 
Plif)to supplies of every description 
at lowest prices. 

SW Send 2c.. stamp for bargain 
list. Address 
Y. CAMERA EXCHANGE, 114 Fulton St., NEW YORK 




EVERY BOY HIS OWN TOY flAKER. 

Telis how to make ail kinds Toys, 
Steam Piigines, Photo Cameras, 
Windmills, Microscopes, Electric 
Telegraphs, Telephones. Magic Lan- 
terns, ^olian Harps, Boats from a 
rowboat to a schooner; also Kites, 
Balloons, Masks, Wagons, Toy 
Houses, Bow and Arrow, Popfiuns. 
Slinsrs, Stilts, Fish'ng rackle.Rabbit 
and Bird Traps, and many others. 
All is made so plain that a boy can 
easilj make them. 2O0 handsome ill us 
by mail , lOc, 3 for 25c. C. DEPtiY. Pub 




This gieatbook 
, Syracuse N Y. 



SHOE BLACKING.— FORMULAS FOR 

iQuid and solid blacking are given in Supplement 
Nos. 1313 and 1239. Price 10 cents each. For sale 

by Munn & Co. and all newsdealers. 
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Ualuable^ Books! 

* * * 

EXPERIMENTAL SCIENCE. 

By GEORGE M. HOPKINS. 

This is a book full of 
interest and value lor 
Teachers, Students, 
and others who desire 
to Impart or obtain a 
practical knowledge of 
Physics, ihis splendid 
work ^ives yutva^ &na 
old something worthy 
of thought. It has in- 
fluenced thousands of 
men in the choice of a 
career. It will give any- 
one, young or old, in- 
formation that will en- 
able him to compre- 
hend the great im- 
provements of the day. 
It furnishes sugges- 
tions for hours of in- 
structive recreation. 

20th edition. Kevised and enlarged. 914 pages, 
illus. Elegantly bound in cloth. Price, by mail, post- 
paia$4.00; Half Morocco, $5.00. 



THE SCIENTIFIC AMERICAN 

Cyclopedia of Receipts, 

Notes and Queries. 

Editedby ALBERT A. HOPKINS. 

12,500 Receipts. 735 Pages. 

This splendid 
work contains a 
careful compila- 
tion of tlie most 
useful Receipts 
and Replies given 
in the Notes and 
Queries of corre- 
spondents as pub- 
lished in the Sci- 
entific Ameri- 
can during the 
past fifty years; 
together with 
many v a 1 u a b I e 
and important ad- 
ditions. Over 
12*000 selected 
Receipts are here 
collected ; nearly 
every branch of 
the useful arts be- 
ing represented. 
It is by far the 
most comprehen- 
sive volume of the 
kind ever placed 
before the public. 
Price «5 in cloth; $6 in sheep; S6.30 In half mo- 
rocco; postpaid. 

AN AMERICAN BOOK ON 

Horseless Vehicles, Automobiles 
and Motor Cycles. 

Operated by Steam, Hydrorarhon, Electric and 
Pneumatic Motors. 

ByGARDNBB D. HISCOX. M. E. 

Author of " 6b», Gaaolene and Oil Vapor Enelnes," 

and "Mechanical Movements, Device* 

and Appliances." 

Price $3.00 Postpaid. 

This work is written on a broad basis, and comprises 
in its scope a full illustrated description witn details of 
the progress and manufacturing advance of one ot the 
moai; Important innovations of the times, contributing 
to the pleasure and businesB convenience of mank.ud. 

The make-up and management of Automobile vehicles 
of all kinds is liljerallv treated, and in a way that will be 
appreciated by those who are reaching out for a better 
knowledge of the new era in locomotion. ,, ^ . , ... 

The book is up to date and very fully illustrated with 
various types of Horseless larrlages. Automobiles and 
Motor Cycles, with details of the same. 

Large 8»o. About 400 vases. Very Fully 
Illustrateil- 



A Complete Electrical Library. 

By Prof. T. O'CONOR SLOANF- 

An inexpensive library 
of the best hooks on 
Electricity. Put up in a 
neat folding box, aa 
shown in cut. F'or the 
student, the amateur, the 
workshop, the electrical 
engineer, schools and 
colleges. Comprising five 
books, as follows; 
Arithmetic of Electricity 

138 pages, . . . »1.00 
Elect ic Toy Making, 140 

page& ¥1.00 -||mp™[|||i~.™,|i..j 

How to Become a Sue- HJt Pfl'' 

cessful Electrician, 189 

pages, ..... $1.00 
Standard Electrical Dic- 
tionary. 682 pages, »3.00 
Electricity Simplifled, 158 ^ve voUmes 1,300 pagex, 

pages. .... $1.00 and over U50 illustrations. 

A valuable and indispensable addition to every library. 

Our Great Special Offer.— We will send prepaid 
the aboveflve volumes, handsomely bound in blue cloth, 
with silver lettering, and inclosed in a neat folding box, 
asshownin the illustration, at the Special Reduced 
Price of $5.00 for tiie complete set. The regular 
price of the five volumes is $7.00- 

]iyi A f^l{^ stage Illusions and Scientific Dlver- 
A'*^^»^ sions, including Trick Photography, 

I'his work appeals to 
old and young alike, and 
it is one of the most at- 
tractive holiday books of 
the year. The illusions 
are ill ustrated by the 
highest class of engrav- 
ings, and the exposes of 
the tricks are, in many 
cases, furnished by the 
prestidigitateure th em- 
selves. Conjuring, large 
stage illusions, fire-eat.- 
ing, swo r d-swallowing, 
ventriloquism m Gntal 
magic, ancient magic, 
automata, curious toys, 
stage effects, photograph- 
ic tricks, and the prolc- 
tion of moving rhoto- 
grnphs are all well de- 
scribed and illustrated, 
making a hand-yome vol- 
ume. It is tastefully 
printed and ^ound. Ac- 
knowledged by The pro- 
fession to be t'p Stand- 
ard Work on l^Iaflric. 
By A. A.Hopkins. 5fi8 pages. 420iIIu8. Price S*i,50. 

tW F^ril descriptive circvZara of above books wili be mailed 
free upon application. 

MUNN & CO., PubMshers, 
361 BROADWAY NEW YORK. 





Vehicle, motor, W. N. Rumely «65,2T0 

Vehicle steering-gear, A. Herschmann 605,093 

Veneer-package equalizer, O. Colborne 664,928 

Veneeriiig-machine, E. S. Kennedy 665,015 

Wagon, dumping, \V. O. ShadboM 66.'j,l;i7 

Washers, composition for elastic, ii'. tiult- 

stein 664,998 

Washing-machine, E. I-'. Moort- 665,121 

Washing-machine, C. T. Keeder 665,131 

Washing-machine gearing, A. tJ. Schultz. . . . 665,348 

Water-elevator, W. R. Uritlin et al Bli5,210 

^N'ater from wells, systeiri of collecting, L. 

C. Eisenhut 665,076 

Water-gage, H. S. (jl-aber 665,209 

Water-heatel-, H. C. English 665,197 

Water-heater, H. F. tiabel 665,202 

Watei'-heater, sectional, L). E. Howatt 664,866 

Water, softening and purifying, W. Tweed- 
dale 665,286 

Weighing-machine, automatic, J. W. Berry 665,361 

Well-drilling macliiner.v, G. I>. Loomis 6ti5,(J26 

Whiffletree-coupling, T. A. Baiilieu 665,049 

Whist apparatus, duplicate, R. A. U. Ault. 665,048 

Window, C. Chmelitzek 604,993 

Window, Watson & Knisely 605,290 

Window-washer, B. S. Harris 665,215 

Wii-e-cutting machine, J. W. Miller 664,96:i 

Wire-stretcher, L. L. Hughes 665,220 

Wi-ench, A. Paulson 665,031 

Writer's companion, J. D. Brewer 665,057 

DESIGNS. 

Belt, L. Sanders 33,844 

Brick, tire, J. S. Van Bui-en 33,836 

Brick-rest, J. S. Van Buien 33,835 

Brush-handle, W. N. Lewis 33,821 

Canned-fruit immei'ser, N. I). Colton 33,822 

I'orruie, C. l\ Smith 33,817 

Game-board, C. E. Randall 33,845 

Garment-supporter coimecting member, h\ H. 

S. Hyde 33,815 33,816 

Glove-cleaning form, G. Emerson 33,839 

Hammock, I. E. Palmer 33,840,3.5,841 

Head-protector, B. A. Brown 33,843 

Knife blade and bolstei-, C. t\ Smith 33,818 

Lamp casing, arc, A. B. Walton 33,823 

Kapkin-ring blank, J. I. Burtt 33,813 

Oven-door, P. F. Leonard 33,837 

Packing-case, Young & Thompson 33,838 

Picker-tooth, R. R. Kaylor 33,819 

Pillow, I. E. Palmer 33,842 

Scale basi> membel-, O. O. Ozias 33,828 

Scale base-plate, O. O. Ozias 33,825 

Scale-platform, O. O. Ozias 33,824,33,826 

Scale platform member, O. O. Ozias 33,827 

Shedding-mechanism hook and rack, O. W. 

Schaum 3.i,829 

Shedding-mechanism rack and book, O. W. 

Schaum 33,8;!3 

Shedding-mechanism side-frame, O. W. 

Schaum 3:l,8:il 

Shedding-njechanism vibrator-gear, O. W. 

Schaum 33,832 

Shedding-mechanism vibrator-lever, O. W. 

Schaum 33,830 

Staple puller and driver, B. W. Faurest 33,820 

Violin-bridge, S. J. Donnelly 33,814 

Wheel rim, pneumatic vehicle, K. A. Wilmot 33,834 



TRADE MARKS. 

Boots, shoes, and leather therefor. Rice & 

Hutchins 35,684 

Buffing compounds, George Zucker Company.. 35,692 
Coal, bituminous, Spanish Peaks Coal Com- 
pany 35,705 

Confections, prepared pop-corn, and sweet- 
meats, C. A. Griffith 35,689 

Dairy products, certain named. Borden's Con- 
densed Milk Company 35,690, 35,691 

Viles and hand-tools, American-Swiss File and 

Tool Company 35,700 35,701 

Golf balls und clubs, J. B. Hallcy 35,698 

Mantles, Cosmopolitan Incandescent Gas 

Light Company 35,690 

Medicinal powders, Lowe Brothers 35,696 

Paper bags, Union Bag and Papi'r Company. 35,686 
Pharmaceutical and chemical preparations, 

certain named, C. Ammen 35,695 

Planters, corn, A. C. Kent 35,70:i 

Ribbon, Freres Passavant 35,678 to 35,681 

Salve, J. A. Mueller 35,697 

Sewing-machines, needles, agricultural imple- 
ments and machines, and garden and 
other argricultural tools, G. W. Sillcox.. 3.^,702 
Ship-logs, sounding-machines, and log-lines, 

T. Walker & Son 35,704 

Shoes, leather, E. E. Taylor & Co 35,685 

Soap, laundry, N. K. Fairbank Company.... 35,693 
Tobacco, chewing and smoking. United States 

Tobacco Company 35,687, 35,688 

Toilet cream, H. A. Sylvester 35.694 

Underwear and shirt-waists, Galland Brothers 35,083 
Watchcases, Philadelphia Watch Case Com- 
pany 35,682 



LABELS. ^ 

Beauty," for mantles for gas-fixtures, M. 

Shapiro 8,023 

Boyer's Celebrated Stomach Bitters and 
Blood Purifier," for bitters, Boyer Bitters 
Company 8,016 

' Bruce's Magic Eye Water," for eye- 
water, N. T. Pike 8,012 

' Demand," for paper bags. Union Bag and 

Paper Company 8,024 

Fig-lne," for medicinal tablets, J. W. Van 
Winkle 8,013 

'Giant," for paoer bags, ."Union Bag and 

Paper Compaiiy ■- 8.026 

' Golden Rod,'' for cofifee, Milliken,. Tomlin- 

son Company 8,018 

' Graeb's," for candy, A. Graeb. . ;^'. 8,021 

' Grocers," for paper bags, Unlon^Bag and 

Paper Company 8,030 

' Improved" Record," for sound-records, E. 

R. Johnson- 8,022 

' Indian Cough Root," for a medicine, Chero- 
kee Remedy Company 8,014 

' Jarvis Vitality Cock-Tail," for a medicine 

Duck & Jarvis 8,015 

' Mardana," for tetv, Milliken, Tomlinson 

Company 8,019 

' Monachia," for gloves, C. Holste & Co 8,009 

' Odell's Roach Powder, the Housekeeper's 
Friend," for roach powder, Pittsburg In- 
sect Exterminating Company 8,011 

' Penner's Bohemian Bread," for bread, J. 

Penner 8,020 

' Riverside Rye," for whisky, Los Angeles 

Company 8,017 

' Standard." for paper bags. Union Bag and 

Paper Company 8,027 

' The Electric Cat Chest and Abdominal Pro- 
tector,"' for chest and abdominal pro- 
tectors, G. Glitlohn 8,010 

'Tokio," for paper bags. Union Bag and 

Paper Company 8,025 

' Winner," for paper hags. Union Bag and 

Paper Company 8,028 

' Yellow Kid," for paper bags. Union Bag 

and Paper Company 8,029 



PRINTS. 

' Royal Star Clear Havana Cigars," for 

cigar-s, J. R. Isaacson 287 

Saadi's Egyptian Diamonds," for Egyptian 

diamonds, J. Saadi 286 

' ' She said Rozo Wood-Work ' and it Did," 
for a fiu'iiiture polish and cleaner, Sobo 
Supply Company 288 



A nrjnted copy of the sneoifieation and drawing of 
any patent in the fni-opointr list, or any patent In 
print issued sinco 1863. will fie furnished from 
this o*flce for 10 cents. In ordering please state 
the name and number of tb*' natent desired, and 
remit to Miinn & Co., 361 Broadway, New York. 

Canadian patents may now T>e oJ)t*iiied l^y the In- 
ventors for any of the inventions named In the fore- 
going Itet, nrovided they are simple, at a cost of 
$45 each Tf romnlleated the cost will be a little 
more For full fiistnictlons address Munn & Co., 
361 Brondway. New York. Other foreign patents 
may also be o bUdi w d « 



Warren^ s Pulley Cover^^ 

Will Give Your Pulleys Leather=>Like Surfaces. Keep Belts from Slipping:. 
Allow belts to run slack. Reduce coal bills. Sent on thirty days* trial. 

Will send a case of Warren's Pulley Cover 1125 sq ft.), with everything neces- 
sary for applying, tor Sl'-2*00« less carrying charges. 
You NEED NOT REMIT, If the Cover does not prove as represented. 
THE WARREN CO. (Inc.), lUfrs., 16 Jack»§on Street, Chicago, IIU 



APPIilED WIIH 
A BRUSH. 





DO HENS PAY? 



t'^^t queHtiOQ aud a hundred more are'care- 
fully covered by a btudy of our 

jqth CENTURY POULTRY 300K. 

Jli handles the enure poultry SDbject in a 
'^maslerful and practical way. fhe famous 

i IHCUBATO'f S AND BROODERS "^edaii over the U.S. 

and in 61 foreign countries receive attention. Book mailed for 10c. 

Reliable lacnbatoraad BrooderCo. Box B r?K, Qulacy, IIL 



50 YEARS' 
EXPERIENCE 




BADE Marks 
Designs 
Copyrights &c. 

Anyone sending a sketch and descrintinn may 
quickly ascertain our opinion free wheiheran 
invention is prnhably pjitentable. C()niniunica- 
tiona strictly coiitldeniial. Handbook on I'atents 
sent free. Oldest agencv for securing patents. 

Patents taken ti;roueii Munn & Co. receive 
special notice, without charge, in the 

Scientific American. 

A handsomely illustrated weekly. I..argest cir- 
culation of anv scientific iournal. Terms. %S a 
year ; lour months, $1. Sold by all newsdealers. 

MUNN &C0.361 Broadway, Nevy York 

Branch Office. 625 F St.. Washinglou, D. C. 




FAIiMER BR08., 



PALMER Stationary 
and Marine Gasoline En- 
sines and Launches. Motor 
VVaeon Engines. Pumping 
RnRines. 

ly Send for Catalog, 

. MIANUS, CONN. 



GERE GASOLINE: ENGINES 

SIMPLCST BOATEN6INC6 MADE 

CABIN— OPEN BOATS 

a tWNt CASTINGS BOAT TRAMEfi 

L6t0.f1.6ERtVA"<VA-uNcHWk5. 

NCW CAT FOR 4 STAMPS ORANORAPIOS.MICMI&flN. 



SALE OF MOTOR FACTORY, 

RI6HTS AND PLANT. 

The valuable Motor Rights, Factory and Plant lately 
belonging to the Manhattan Oil Motor Company will be 
sold by order ut ttie Court of chancery of New Jersey on 
'I'uesday, January 22, 1901, at 2 P. M.. on the premises, 
307 vvh.ton Street, Jersey City, New Jersey, nearthe 
Pacific Avenue Station of the Central Railroad of New 
Jersey. Real estate has thirty city lots Railroad 
switch enieis building. The American rights t» the 
well-known and approved Capitaine Motor. It is adapt- 
ed for all power purposes requiring H tc i'J horse power. 
Is automatic and noiseless. Uses petroleum gas or gas- 
oline. Can be started by anyone, and needs no atten- 
tion. *'actory completely equipped with hiph*^ia8s 
modern machinery and tools. For further particulars 
and permission to inspect propertv, apply lo 

CHARLES I). THOMPSON. Master, 

1 Exchange Place. Jersey City. 



ICE 



MACHINES, Corliss Engines, Brewers' 
and Bottlers' machlnerj'. THE VILTER 

Mc u. CO., 899 Clinton Street. Milwaukee, Wis. 



CftTALOCOCS FRCEL. 

UNION MODEL WORKS 
193 CLARK CHICAGO. 



lUinnFIQ * EXPERIMENTAL WORK. 

IIIUULLO Inventions developed. Special Machinery. 
E. V. BAILLARO, Fox BIdg., Franklin Square, New York. 

^ H. P. GAS ENGINE CASTINGS 

Materialp and Blue Prii'ts. Write for Catalogue 9. 
PABStLL & WEED, 129-131 W. 31st Street, New York. 



5^^JP^^^^^ 



D'AMOUR & LITTLEDALE MACHINE CO. 

I30 WORTH ST.. NE.W YORK. 



PATTERN AND MODEL MAKERS. 



MOVING P ICTURE MACHINES AND FILMS. 
fTTtSTfl LANTERNS WANTED t^MI^^J^^. 

I ti r.\M ii HARBACH & CO,809Filberts"phila"p;: 





INGUBATORS» 

One style Only, OUR BEST. 

Warranted to last Ten Years and to 
ont-hateh any other incubator— bar 
none; THIS OB VOUU flUiNEY BACK. 
Circular and price list FKEE. 
Poaltry Manoal and Calaloeue Nci,i:S4»15c. 

CYPHERS INCUBATOR CO,, 

Bostos, iCuflw naylana, n. X. Chlcosu, III. 



Magneto for Gas or Gasoline Engine Igniters 

No batteries used. Self-lubrii-alirifr beariiiga. Dust 
aod moisture proof. Brushes self -adjust inp. Mate- 
rial and workmanship the best, B;^?" Guaranteed 
COB ONE YEAR. Send for rirriilar and price list, i 

OIDDlN'tiS & ST£V£%^, Koi-kford* 111. 





■P^ 



Do You Raise ChicksO 

Howniuchmoney youmakede- * 
pendsoiihowyoudoit. Ourl54p I 
book te^ie ail about Siiecefififul 
iocubaf JoD ind brooding. Sentfoi 6^ 
in etamps. Prinledin 6 languages. 
OottMoIneoInoubHtor Co- 
Box T5 OewMolnea. Iowa. 




AIRANDWATER TIGHtSILOO. 
ANY DIAM£T£R, ANY DEPTH. 

WILLIAMS MFG CO. K ALA l\tS200 MICH. 



326 

FIRST 

PREMIUMS 



SEND FOR FREE C ATALOGUE. 

Prairie State Incubator Co.| 
Homer Oitr> Pa* 




CflD CAI C —MachineShop, brassand iron foundry 
run OHLbi not larger butwell equipped. Present 
owners not active nor conversant with the business. A 
thoroughly capable man who would know what and how 
to manufacture, with sohjr capital, can buy this plant 
on very easy terms. Address 
WATERTOWN MF«. CO., Watertown, Wis. 



■ D. L.HOLDEN 

- 14 South BroaoSI. Philadelphia Pa. 

RegealeI" ice machines 



,EE FIRST PACE 5CIENTIF 



AMERICAN SEPT.Z. 1859 



JQaDaySurei 

^^ ^BB^ furnish the work and teach voi 



Send QB your addresg 
t andwenillsbowyou 
I bow to make $3 a day 
absolutely euie; we 
furnish the work and teach you free, you work in 
the locality where you live. Stud us your address and we wiJJ 
explain the business fully, remember we guarantee a clear profit 
of $3 for every day's work.absolutely sure. Write at once 

BOVAL BIANi;Pil3Ti;RIN6 CO.. Boz354, Detroit. Hiek. 




Brass Band 

ItwtrumentB, Uraing. Unlforingf 
^8upp lett. Write for catalog, 446 
illustrations, FKKE; it gives in- 
formation for musicians "nd n6W 
bands. |_YON & HEALY, 
K8 Adams St.. OBIOAGU. 





By EDWARD W. BYRN, A.M. 

I,arge Octavo. 4H0 pages, 300 illustrations. Price $.^oo. Half red morocco, gilt top, $4.00. 
By mail, postpaid, to any country in the world. 

Thk new volume, vifhich worthily celebrates the close of the 
century, as far as the arts and sciences are concerned, has been 
met with the warmest praise by both reviewers and readers. The 
book is scholarly and interesting, and records and describes all the 
more important developments of the useful arts which character- 
ize the period. In a chronological table mention is made of prac- 
tically every great event during the century. An illustrated pro- 
spectus will be sent to any address on application. 

The following are brief extracts from the many reviews, and 
give some idea of how the book has been received : 

'The Exr.ixEER '' of London, says, "In this v^-lume. which is nicely 
printed und well ffutten up, the author hut* attempted a heavy 
task and has carried it our in a praiseworthy fashion. There is 
hardly an invention cr an improvement made tluring the cen- 
tury of which notice of some sort is not made." 

"THE Brooklyn Kaolu " savs, " Kvery student who desires to be 
well informed on the subject of invention or to be familiar with 
the eeiiius That has made the nineteenth the crown of the cen- 
turies, will be sure to want access to this wolume. r * *■ Mr. 
Bym deals with bis subject in a masterly manner." 

"The Ratt.wav a^b Rnotneering Review " says. "The book is well 
written and interpsting. and presents in a creditable form the 
preat scientific and engineering achievements of the century." 

AMERirAN Machinist" savs. "It gives rational descriptions of the 
nrinciplos nf the inventions included. Many, we fancy, who 
hnve bepn unable to keep up with the bewildering progress 
of so'enee in re'-eni years as published by the periodical press 
will find here just the concise resume of many recent discoveries that they need." 

"The l'ailwat Age" says. "This review of inventions which have had their inception and development 
within the nineteenth century H very timely and appears to he a complete review of the subjects 
Intended (o be covered." 
Kverv reader of the Scientific American should possess a copy of this unique and timely publication. 

MUNN & CO.} Publishers,^ scientific American Office, 361 B'way, New York. 
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FOR M HEN 




OF BRAINS 



tOARS 



-MADE AT KEY WEST> 



j These Cigars are manufactured under 
] the most favorable climatic conditions and 
J from the mildest blends of Havana to- 
\ bacco. If we had to pay the imported 
< cigar tax our brands ^rould cost double the 
) money. Send for booklet and particulars. 



L 



CORTEZ CI8AR CO., KEY WEST. 




IWSPECTIONSl 



AND 

INSURANCE 
AGAINST- LOSS 

OR 

DAMAGE 

TO 

PROPERTY 

AND 

LOSSOP-UFE 

AND 

INJURY 
TO- PERSONS 
CAUSED-BV 



srmnBoiLm-ExPLosioris 



. J-rt-AjLLBN-PMSlDENT 
: J-B-PlERCE-SECB/iMRY 
I ILRBKAINERDl TREAS. 



V-E-FRAKKLIN ■ Vice PRfSlDEHT 

F-B-Allen - 22VICE President 

LF.MlDDLEBROOK,ASSTSB:t 



Safe and 
Speedy Riding 



witb the acme of economy 



operation and power, 
combinetl with 

ge r f ect easR in 
andliiiK, is as- 
sured to all owners 
of a 

WINTON 
MOTOR 
CARRIAGE 

Simple but strong 
in its construction 
T» . ^ „ elegant in app>ear- 

PriceSl,200. ance, durable in 

Bnish. Glassed as the highest standard of automobile 
construction. Costs H cent a mile to operate. Hydro- 
Carbon System. 

THE WINTON MOTOR CARRIAGE CO., Cleveland, Ohio. 




Our "1 901 Model" 

IS NOW READY. 

It is a beautyl was the 

general remark at the Au- 
tomo bil e Sh w in New 
Torb, Elegant finish, solid 
construction, ease 
of operation, ab- 
sence of noise and 
vibruLion are our 
special features. 

The Haynes-Ap- 

person Gasoline 

Automobile goes 

anywhere and it 

bears this reputa- 

„ „ „ tion whereverit is 

TWO PAssEXG-^.R Carriage. known, o r Aiito- 

Price !S1,'230. mobiles have the 

"Get There" in them, and that is what you want. 

t^- WRITE FOR DESCRIPTION. 

THE HAYNES-APPERSON CO.. - KOKOMO. INDIANA. 

NEW BINOCULAR. 

(The TriSder.) 
Sm all aa an opera glass More 
po werful than the largest tield 
glass. Send for Circulars. 

QUEEN & CO. 





New York- 59 Fifth Ave. 



Qptical and Scientific Instru- 
ment Works, 

1010 Chestnut Street, 
Philadklphia, Pa. 



CHARTER ENGINE 

UUJJU FOR Any Purpose 

FtrnL— Gasoline, Gas, Distillate 
Stationaries. Portables. Engines and 
Pumps, Holsters 

tW" state Your Power Needs 
CHARTER GAS ENGINE CO., Box 148. STERLING. ILL. 




Carbide Feed 
ACETYLENE 
GENERATORS 

are endorsed by the U.S. 
(ji o V o r n m e n t , by the 
State of Pennsylvania, 
and by iill other disin- 
terested authorities 

They embody the 
latest and mostjipproveil 
principles or construc- 
tion, and are guaranteeiJ 
by the lar^ust coiicrn 
engaged in the business 
tj be of perfect work- 
manship. 

Made from the best 
material by expert me- 
chanics. 

ECONOMICAL AND SAFE. EASY OF OPERATION. 

J. B. COLT CO., Dept.s. 

408 East 32d Street, New York. 
H6 Franklin ^reet, Boston. 
189 La Salle Street, Chicago. 

421 Chestnut Street, Philadelphia. 




WALTHAM WATCHES 

The name Waltham engraved on 
every movement the American 
Waltham Watch Company makes, 
guarantees the movement absolutely 
and without any reservation 
whatsoever. 

" The Perfeaed American Watch ", an illustrated book 
of interesting information about ivatches, ivitl be sent 
free upon request. 

American Waltham Watch Company, 
Waltham, Mass. 



The New England Watch Co. 

ARTISTIC SPECIALTIES 

for the Season are shown 

In Our Blue Book for Ladies 
In Our Red Book for Men's 

Watches. 

Either o r both sent o n appl ication. 
37 Maiden Lane. 149 State Street, 

New Vork, N. Y. Chicago, 111. 

Spreckels Building, San Francisco, Gal, 




irSSOP'S STEEL^"BV/r^ 

VJI-^ FOR TOOLS, SAWS ETC. 

W" JESSOP & SONS L9 91 JOHN ST. NEW YORK 



HIGHEST EFFICIENCY 

attained in the 

STOVER 
GASOLINE 
ENGINE 

The best i s always cheap- 
est. Write for prices. 

STOVER ENGINE WORKS, l^REEPORT, ILL. 



^% A '%#tf% to write for our 260-page free book, 
W§ ^B ■■ ^^ Tells how men wEth small capital 
^r MS V ^^ can make moaey with a >Iaefio 
■ \"J^ ■ ^^ liantern or .KtereoTttic on. 
HcALLIBTEB, ^tg. Opticl»a, 49 Kuttouu 6t.. N. ¥. 




All vanetiesai lowest prices. Kest Railroad 
Track and Wagon or Stock Scales made, 
Also 1000 useful articles, including Sates. 
Sewing Machines, Bicycles, Tools, etc. Savrt 
Money. Lists Free. Chicago Scale Co,. Chicago. III. 



What Do You Want To Buy? 

We can tell you where to buy anything you want. 

Write us for the addresses of manufacturers in ANY line of business. 

Novelties, Special Tools, Machinery, Equipments, New Patent LABOR SAVING DEVICES. 

SEND FOR XME 

Scientific JItnerican « « 
^ manufacturers' index 

I'his index is sent gratuitously to prospective purchasers, both in this country 

/■~\ and abroad, who inquire tor the addresses of dealers and manufataurers of the ^'"^ 

^ goods and machines classified therein. It is also sent to reliable Export Mer- ^ 

^ chants in the United States and to the United States Consuls in all foreign ^ 

countries. Addr^s Inquiry Department, 

MUNN & CO., Publishers of the SCIENTIFIC AMERICAN. 361 BROADWAY, NEW YORK. 



The "Wolverine" Three 
Cylinder Gasoline Ma- 
rine Engine. 



felf- 



■ngine 



ly reversing 

the market. Lightest 
for the jiower built, i'racli- 
cally no vibration. Absolute- 
ly safe. Single, double aiid 

triple marine and stationary 
motors from ^ to ao H. P. 

WOLVERINE 

MOTOR WORKS, 
Grand Rapids, Mich. 





NEW YANKEE 
DRILL GRINDER. 

luires onlvOXE adjustment to ^rind any 
si-/.e drill 'wilhin range of the machine. 

SIMPLEST. FASTEST AND BEST. 
Gage Jaws and Calipers done away with. 
Saves time, breakage and wear of Drills. 

wilmai:tii a mokmax co.. 

15;i Canal iSt.,Oruiid l!apid»«, Mlcli., l'.H,A. 



GAS01.INE E IMG INKS 



if made by Witte are all 
right. They are simple, 
safH. durable, and guar- 
anteed for 5 years. Just 
\vr 1 1 e for Catalogue A , 
and see 

WITTE IRON WORKS CO. 

519 West 5th Street, 

Kansas City, Mo. 




GREAT POWER SMALL COST- 



The maxinuiiii of str^npith, dnra 
bility and safety, with the mini 
mum of cost that describes 
llotHting Kngiiies for 
latitm nn (4aso!ine, Die 
tillatii or Crude Oil. E\ 
try part of the engine i 
interfhangeable. Soo:. 
sives its cost In fuel 
alone. Both friction and 
eearedhoist, 6tol50h.p. 
I or quarries, mines, and 
docks. Weber <)aw 
A (iBsolIne E.islne Co., 




0, Box 1114 a, Kansas City, Mo. 



FOR UP-TO-DATE MACHINE SHOPS 

For Melting. Forging, Harden- 
ing, Annealing by means of one 
machine only, use the 
STEWART 

Gas Blast Furnace. 

It combines on one base. Ro~ 
tary positive pressure blower 
for delivering air to furnace. 
Crucible furnace for melting 
soft metals, for heating lead or 
tempering. Korge for heating 
small pieces f <ir hardening, an- 
nealing, teratering or forging. Muffle furnace for nard- 
ening and annealing. Adapted to all small work. 
No smoke, no soot, no odor. Clean and economical. We 
also make all sizes and styles from tbe smallest to the 
largest Catalog for the asking. 
Chleago Flexible ishutt Co., 1»»IIur(iii St., Chkugo, 111. 




ACEXYLEWE 

no YOU KNOW that the most light, least trouble, 
greatest comfort can be secured by using good burners. 
The best burner is D. M. BTKVVARD'S WONDER. 
Write, inclosing 25 cents, for sample. 
STATE UNB TALC CO., Chattanooga, Tenn., U. S. A. 



WE WILL UNDERTAKE TO SELL YOUR PATENTS 

INVENTORS' MERCANTILE BUREAU, 320 Broadway, N. Y. 



M 



0^7?0IVC0ASTER 

FITSANYCYCLE,| 00,000 IN USE 

ADDS PLEASURE AND SAFETY- ALL DEALERS SELL THEM. 




RIDE 50 MILES-PEDAL ONLY 35. 

S£/lf£> fiOR BOOKLET. 



ECLIPSE MANUFACTURING C?, elmir aTn.y. 




Grand Prix, Paris, 1900 



|low mtliei Proof 
of 




Cbe Smith Premier 
typewriter 

has been adopted for the Official 
Work of the 

PAN = AMERICAN 
EXPOSITION 

Buffalo, 1901 

The Smith Premier Typewriter Co., \ 

SYRACUSE, N. Y., U. S. A. 




WYCKOFF, 8EAMANS & BENEDICT, 

327 BROADWAY. NEW YORK. 



Cbe Cvpewriter €xcbattde 

Wi Barclay St.. NEW YORK 
124 La Salle St., CHICAGO 
38 Bromfield St., BOSTON 
817 Wyandotte St., 

KANSAS CITY, MO. 
209 North 9th St.. 

ST. LOUIS, MO. 
432 Diamond St.. 

PITTSBURGH, PA. 
3 West Baltimore St., 

BALTIMORE, MD. 
636 California St., 

SAN FRANCISCO, CAL. 
We will save you from 10 
to 50% on Typewriters of ail makes. Send tor Catalogue. 




MORAN FLEXIBLE JOINT 

for Steam, Air or Uquids. 

Made in all sizes to stand any desired 

pressure. 
Moran Flexible Steam Joint Co.. Inc'd, 

147 'I'hird Street. Lot'ISVille. Kt. 




BABBITT METALS.— SIX IMPORTANT 
formulas. Scientific amertoan Supplement 1 i*J3» 
Price lOcents. For sale by Munn & Co. and all news- 
dealers. Send for catalogue. 




The New Process Edison Records 



have a lone quality and a volume that place them 
beyond comparison. Ordinary records may perhaps 
suit him who has the Phonograph temperament; but 
Edison Records ONLY are for tne critical one, or for 
tde enthusiast. ItF" Record Lists Everywhere. 

GENUINE EDISON PHONOGRAPHS, 
Nine Styles, from $10.00 to $100.00. 

The Edison Gem (Improved) is now on sale at all . 
dealers in talking machines. The NEW MODEL is ^ 
mounted on a polished hardwood base. The price, ^ 
¥10, includes ■> dustproof carryine case, a separate 
reproducer, and a separate recorder 

iW Catalogues Everywhere at all Deal^s. 



None„ 
without 



genuine ^.-^T"' ^ Trade 



National Phonograph Co., 136 Fifth Ave., New York. 



1 1901 SCIENTIFIC AMERICAN, INC. 



